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THE ENERGY INFORMATION ADMINISTRA-
TION’S ANNUAL ENERGY OUTLOOK FOR
2015

THURSDAY, APRIL 16, 2015

U.S. SENATE,
COMMITTEE ON ENERGY AND NATURAL RESOURCES,
Washington, DC.

The Committee met, pursuant to notice, at 10:06 a.m. in room
SD-366, Dirksen Senate Office Building, Hon. Lisa Murkowski,
Chairman of the Committee, presiding.

OPENING STATEMENT OF HON. LISA MURKOWSKI, U.S.
SENATOR FROM ALASKA

The CHAIRMAN. I call to order the meeting of the Energy Com-
mittee.

Good morning, everyone. I would like to welcome you, Mr.
Sieminski, here to present on the Energy Information Administra-
tion’s (EIA) Annual Energy Outlook for 2015.

Mr. Sieminski, you have appeared before the Committee many
times. We appreciate your work. You have ably served as EIA’s Ad-
ministrator since June of 2012, and again, we are pleased to have
you back before the Committee today.

The EIA, as we know, is an important agency and one that we
take very seriously here on the Energy Committee. The volume, the
breadth and the frequency of its many publications are very, very
impressive.

The publication that brings us here today is the Annual Energy
Outlook for 2015 which was released earlier this week. It is a love-
ly, glossy, thick, not too thick, very readable book with good charts
and great information as well as the Executive summary that’s in
there—but it is chock full of good information.

It is my understanding that this is a projective document rather
than a predictive one. In other words, you are not telling us what
will happen in the future. Instead you are telling us what may hap-
pen in certain reference cases under certain assumptions.

This is a useful annual exercise. Over the past five years the
EIA’s projections in the Annual Energy Outlook have painted a pic-
ture of a brighter American future at least in the terms of energy.

So before we proceed to your testimony, Mr. Sieminski, I want
to highlight two items from EIA’s Executive Summary that I found
interesting. I think that Committee members will, perhaps, have a
number of questions on these items.
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First, according to EIA we could see zero net energy imports in
2028 under the reference case or as early as the year 2019 in the
high oil price and high oil and gas resources scenarios. I believe
this is enormously good news for our nation. The projected zeroing
out of our net energy imports portends a future in which the
United States is a net energy exporter. It does not require much
of an imagination to see how that will potentially enhance our geo-
political position around the world.

The second point is that EIA’s report also recognizes the growth
in crude oil and dry natural gas production vary significantly
across regions. As a result increased investment or realignment of
pipelines and other midstream infrastructure is necessary.

Now as we all know this Committee is working on a bipartisan
energy bill. We will have both infrastructure and supply titles in
that bill, along with titles on efficiency and accountability. It is my
hope this morning in this hearing as we look at the Annual Energy
Outlook that we will gain some numerical grounding to that effort
and that EIA will continue to be a resource for the Committee
going forward.

So, Mr. Sieminski, we look forward to your presentation on this
annual report. Again, thank you for the good work that has led up
to this point in time.

With that, I will turn to Senator Cantwell as the Ranking Mem-
ber and then we will turn to you, Mr. Sieminski.

STATEMENT OF HON. MARIA CANTWELL, U.S. SENATOR FROM
WASHINGTON

Senator CANTWELL. Thank you, Madam Chair, and thank you for
this annual hearing and for the update.

Mr. Sieminski, thank you so much. It is a pleasure to be working
with you on such an important issue. We are here today to look at
the findings in this report.

First, I think it is important that the U.S. is likely to become less
reliant on imported energy but will still remain a net oil importer
for the entire forecast period. Within the context of the debate
about current export policy, this is a key factor that we have to
keep in mind.

Second, carbon pollution is still expected to increase, even while
it remains below the 2005 levels. This highlights the fact that we
must take steps to bend the curve even further downward, given
the tremendous cost to our climate and what is already being im-
posed on businesses and communities in my state and around the
country.

We need to look at policies where we can be mindful that these
analyses, as my colleague just said, are predictive about what is
happening right now, but not 100 percent certain about what is
going to happen in the future. Keeping that in mind we need to in-
crease energy efficiency, make it a larger variable in the equation
and keep carbon pollution below the 2005 levels.

For example, carbon pollution from the residential sector is pro-
jected to decline by five percent from 2013 to 2040. These reduc-
tions come from appliance and building efficiencies, which more
than offset the growth in the number of houses that will need to
be heated and cooled. I know a lot of my colleagues appreciate that
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we can do much more to drive energy efficiency solutions into the
marketplace, and it is a policy that ultimately pays for itself.

Another important finding in the report is that electricity prices
are likely to increase because of fuel costs. In the reference case na-
tional electricity prices are projected to rise 18 percent between
2013 and 2040, and these price projections are driven by coal prices
rising by nearly 25 percent and natural gas prices rising by 88 per-
cent.

In contrast, the renewable generation technologies, which use
wind and solar and fuel, are going to be comparatively less expen-
sive, potentially seeing different technology costs dropping 10 to 20
percent. These projections don’t even take into account the rapid
technology changes that can further drive the cost curve down.

So it seems like sensible policies to me that we should still do
more to connect these technologies to the electricity grid. Along
those lines I should note that I do have an ongoing concern that
EIA continually underestimates the potential of renewable energy
in the Annual Energy Outlook report, but maybe that is something
we can work on for the future.

In these projections renewables meet much of the growth in elec-
tricity demand. In fact, renewables are likely to become cost com-
petitive in many regions in the coming years. According to the De-
partment of Energy’s own 2014 Revolution Now Report, “by 2014
roof top solar panels cost about one percent of what they did 35
years ago and solar PV installations were about 15 times what they
were in 2008. So between 2008 and 2014 the cost of PV model de-
clined from $3.40/watt to $0.79/watt.”

Also in the same report DOE found a similar finding for wind.
There seems to be an internal disconnect at the Department of En-
ergy because other offices at DOE are noting how much better
these technologies are performing than forecasted, and yet, EIA is
predicting the same high-cost, low-growth scenarios.

So I cannot imagine your job, Mr. Sieminski, balancing all of
these variables any time you have this many scenarios and trying
to keep them all on a similar line of a level of whether it is now
or in the future. Maybe we can talk again about how we get some
of this in future reports.

Another example, as of the end of 2014, the American Wind En-
ergy Association’s market report reported that the United States
had a wind capacity of over 65 gigawatts. Your 2013 report, just
two years ago, projected that wind capacity wouldn’t exceed 65
g}ilgawatts until 2034. So in reality it happened 20 years before
that.

Many organizations and associations have found that EIA’s as-
sumptions are lagging behind the real world when it comes to clean
energy development, and these assumptions, if incorrect, dras-
tically impact the projections of renewables and can paint a mis-
leading picture about the power of renewables.

So while this EIA analysis is very useful, I think we need to take
a holistic approach about how different energy sources are faring
against others and the policies. This analysis is just one tool that
helps us look at market predictions.

I am a very big supporter of EIA and actually want to enhance
its capacity because I think in an information age energy policy is
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so important and you can play a role on so many different avenues.
I think it is very important we continue to strengthen your office
and organization, and I am sure we will get a chance to talk about
it in the Q and A.

I would also like to commend the EIA on its announcement that
effective in March it is now able to provide monthly data on rail
movements of crude oil. I suspect that reaching an agreement with
the U.S. Surface Transportation Board and Canada’s National En-
ergy Board to get this data were not a simple task. The data shows
that over the past five years crude-by-rail shipments have in-
creased 17 times nationally. Let me put it in the percentage. That’s
a 1,751 percent increase in the shipment of crude-by-rail.
20,000,000 barrels in 2010 to 370,000,000 barrels in 2014. That is,
to say, a big impact on us in the Pacific Northwest. The hard facts
make it clear the responsibility lies with policy makers to consider
the public health and safety-related impacts of this emerging trend.

Neither the oil industry nor the rail industry should enjoy unfet-
tered profits from the shale boom without being required to step up
and make sure that they have the safety precautions in place for
the kinds of rail explosions that we are seeing across America.

So once again, Mr. Sieminski, thank you and your staff so much
for providing this information. I want to continue to work with EIA
to make additional progress in this area.

One other thing I want to mention, a lingering concern about the
data and analysis associated with another pressing topic before the
Committee, namely the completeness of EIA’s crude oil export anal-
ysis. In February 2014, Senator Wyden, who was the Chair of this
Committee, and I joined to ask you for a comprehensive analysis
of the regional price and transportation impacts on any change to
current export policies. We live in a part of the country, Wash-
ington and Oregon, that depends on Alaska crude oil, and our mar-
ket has been relatively isolated from the rest of the country.

I am sure my colleagues will remember that both Senator Wyden
and I constantly talk about this issue.

We have to talk about it because we have some of the highest
gasoline prices in the nation, and we are always asking why. Let’s
just say that now as we look at the discussion in a few weeks in
our export hearing we want to understand more completely this
issue. From what we have seen thus far in EIA’s piecemeal anal-
ysis on crude oil exports, there has been no analysis on what this
policy change might mean for consumers in the Pacific Northwest,
who pay, as I said, among the highest gas prices. We also see head-
lines from other organizations suggesting that crude-by-rail traffic
could double if the export ban is lifted. We need EIA to provide
some enlightenment and additional analysis on this. I do not think
Senator Wyden and I are satisfied with where we are, and we want
to see this information as soon as possible.

Again, Madam Chair, thank you for holding this hearing. And
again, Mr. Sieminski, we want more information. That is the bot-
tom line, and we want to help build as robust an organization un-
derneath you as we possibly can in an information age where this
is such a vital, important issue to our country. Thank you.

The CHAIRMAN. Thank you, Senator Cantwell.
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Mr. Sieminski, again, welcome to the Committee. We look for-
ward to your comments this morning.

STATEMENT OF HON. ADAM SIEMINSKI, ADMINISTRATOR, U.S.
ENERGY INFORMATION ADMINISTRATION, U.S. DEPART-
MENT OF ENERGY

Mr. SiEMINSKI. Thank you very much, Chairman Murkowski,
Ranking Member Cantwell, Senator Manchin, Senator Gardner.
It’s a pleasure to be here. I really appreciate the opportunity to
talk about the Annual Energy Outlook.

And I'd like to start off with a request. I hope it would be okay
if I would run over by two or three minutes of the five minute allo-
cation in trying to summarize that.

Thank you.

The CHAIRMAN. Absolutely. We don’t have to turn to anybody
else on the panel——

[Laughter.]

Mr. SIEMINSKI. The second thing that I would like to say is that
when I appeared before this Committee in early 2012 during my
confirmation hearing I mentioned a number of things that I
thought that EIA needed to do. And one of those was to do crude-
by-rail information. Another one was to have much better, more
timely data on the production of light, tight oil in the United
States.

And EIA has delivered on both of those promises. And we have
a few more things that we’re working on but in general, I think,
that the flow of information is pretty good.

EIA is the statistical and analytical agency within the Depart-
ment of Energy. And by law, EIA’s data and analyses are inde-
pendent of approval by any other Federal office. So my remarks
today really represent EIA and not the Department of Energy or
any other Federal agency.

I'd like to start off with just a few comments about the short
term energy outlook. What’s happening in the global oil markets,
in particular. And then discuss the recently released Annual En-
ergy Outlook in more detail.

In the short run EIA is expecting generally rising crude oil prices
over the next few years. But we recognize the very high uncer-
tainty as reflected in recent transactions in the futures and options
markets. EIA forecasts that Brent crude oil which is a global water
borne bench-mark will average about $59 in 2015 and $75 a barrel
in 2016.

West Texas Intermediate or WTI crude, the land-locked U.S.
bench-mark is expected to continue to sell at a $5 to $7 discount
to Brent.

Some of the key factors in the near term pricing uncertainty in-
clude the global economic outlook, what’s happening in China, es-
pecially. And geopolitical issues affecting supply in countries as di-
verse as Venezuela where the economic situation is really bad and
Iran where the nuclear talks are underway and might result in a
lifting of sanctions. And this could have big impacts on the avail-
ability of oil in the global markets.

Total domestic crude oil production averaged about 8.7 million
barrels a day in 2014. We think that it hit close to 9.2 million bar-
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rels a day in the last quarter of 2014, but should be relatively flat
in 2015 then rising to 9.3 million barrels a day in 2016. EIA ex-
pects drilling activity to begin to increase in the second half of 2015
as companies respond to somewhat higher prices and lower costs
for leasing, drilling and completion.

On the consumer side there’s some really good news from lower
oil prices. This should save the average household something like
$700 in 2015 compared to 2014. U.S. average regular gasoline
prices at the retail level, about $2.40 or so now, are expected to re-
main near that level through the summer and might hit $2.75 or
so next year.

Natural gas storage and working inventories are in much better
shape at the end of this winter than they were last winter. And
EIA projects that natural gas inventories will end October 2015
looking out towards the end of this year at nearly 3.8 trillion cubic
feet following an injection season that’s expected to be the fourth
highest on record.

Natural gas spot prices averaged just under $4.40 a million
BTUs in 2014. And we think that that number will be down closer
to $3.10 a million BTU in 2015. And still under $3.50 in 2016.

That’s pretty good news for consumers in the mid part of the
United States that depend on natural gas for heating fuel. Pri-
marily because lower natural gas prices relative to coal prices gen-
erators are using more natural gas than they were last year. Nat-
ural gas’ share of generation is projected to be 30.4 percent of total
generation this year compared to 27.4 last year. The share of coal
fueled generation is forecast to be down about three percentage
points from about 39 to 36 percent in 2015.

EIA expects the share of total electricity generation from renew-
ables, all renewables, including hydropower to increase from 13
percent in 2014 to a little over 14 percent in 2016 with wind alone
providing more than 5.2 percent of total generation.

I'm going to turn now to the Annual Energy Outlook which pro-
vides longer term projections focused on factors that shape U.S. en-
ergy markets through 2040 under the assumption that current
laws and regulations remain unchanged throughout the projection
period. Consistent with this approach neither EPA’s proposed
Clean Power Plant rules for existing fossil fired electric generating
units, nor the effects of possible changes in current limits on crude
oil exports are considered. These topics will be addressed in two
forthcoming EIA reports.

Senator Cantwell, let me just mention very quickly that using
the assumption that current law and regulations remains in place,
generally tends to underplay EIA’s forecasts for renewables simply
because of the positive impact on renewables that come from the
tax credits and other Federal incentives. And since we allow those
to sunset as they do in existing law, it shows lower numbers in the
reference case. If you look at our no sunset cases, which assumes
continuation of the tax incentives, the results are in line with the
recent experience of short term extensions.

The AEO reference case and the five alternative cases really do
provide a good basis for examination and discussion of energy mar-
ket trends. And they serve as a starting point for the analysis of
potential changes in U.S. energy policies.
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I don’t have any doubt at all that there are going to be big dif-
ferences with our forecast for what 2040 looks like and what will
really be the case in 2040. But it’s super, super helpful to have a
reference case against which you can test changes in law and regu-
lation and changes in the economy, changes in oil and gas and
other prices to see what the sensitivities are. It’s really important
we do that.

In the reference case Brent crude oil rises steadily after 2015 in
response to global oil demand and keeps moving. The variation
prices that we show in the AEO is quite wide. There’s a high case
of oil getting to $252 a barrel by 2040, a low case of $76 a barrel.

I think of these as stress tests. It’s not that we really believe that
oil is going to go to $250 a barrel, but we want to look at what hap-
pens in the economy if we were to have such an event take place.

Figure two in my testimony shows net energy imports aggregated
across all fuels. And that’s the point that we were making earlier.
In our reference case net energy imports cross over at around 2028
to zero net energy imports.

Most of the heavy lifting in those numbers occurs actually in the
period running up to 2020. So it’s possible that the U.S. could be-
come a zero net importer of energy even sooner than the reference
case numbers. A lot depends on geopolitical events and what hap-
pens in the markets, what happens with the economy.

Strong growth in domestic crude oil production from tight forma-
tion leads to a decline in petroleum imports in all of the cases. In
the reference case, the U.S. is importing about 20 percent of its
consumption in 2015. That’s in contrast to 60 percent of demand
for liquid fuels being met by imports back in 2005. It was only ten
years ago.

The possibility, that with higher oil prices or a high oil and gas
resource case, that the U.S. would become a net exporter of total
liquids is a real one.

Turning to natural gas.

Prices in the U.S. market are mainly influenced by domestic re-
source availability and technology. They're also affected by world
energy prices and natural gas demand. In the reference case, the
Henry Hub price rises to nearly $5 a million BTU in 2020 and to
nearly $8 a million BTU in 2040 as increased demand in domestic
and international markets leads to the production of increasingly
expensive resources.

In alternative cases the Henry Hub price could be substantially
lower, $3 a million BTU in 2020, 36 below the reference case. That
would be if we simply find more oil and natural gas than is in our
reference case.

Beyond 2020 prices vary across the different cases, closer well
spacing, greater technology than the reference case that give sig-
nificantly lower numbers for gas prices and to oil prices as well
than are in our reference case.

Figure four in my testimony shows exports of liquefied natural
gas in the reference case, the high oil and gas resources case, in
the low oil price case, that natural gas trade including LNG ex-
ports depends largely on the effects of resource levels and world en-
ergy prices. In all cases, as we show in the testimony, the United
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States transitions from being a net importer of natural gas to a net
exporter by 2017.

Senator Murkowski said that we would be a zero importer before
the end of the next decade and that growth differences across re-
gions were important. And Senator Murkowski, we do find that re-
gional variations in domestic crude oil production and natural gas
production could drive significant changes in flows between regions
requiring an investment or realignment in things like pipelines and
other midstream infrastructure.

Some of the biggest differences in the high oil and gas resource
case, for example, are a lot more oil in the Dakotas and Rocky
Mountains area that requires transportation out to refineries and
markets and a lot more production potentially of natural gas in
places like Pennsylvania, Ohio and West Virginia that would re-
quire the movement of gas out of those regions.

Figure six in my testimony shows manufacturing output, where
all of the growth in natural gas goes that the United States is
going to see, in our view, over the next 25 years or so. Both chemi-
cals industry, the food processing industry, the refining industry
and metal smelting, would all be beneficiaries of this growth in
natural gas production.

Figure seven in my testimony talks about the rise in electricity
prices and increasing with rising fuel costs. The—one of the key
things there is that electricity demand itself is not growing very
much, only by about eight tenths of a percent per year. And as a
consequence it’s very hard for new fuels, like renewables, to pene-
trate the electric markets. Although renewables are growing quite
substantially in EIA’s forecast, it’s still very hard for renewables to
compete against some of the established, coal, nuclear and natural
gas base load plants.

Rising costs for electric power generation, transmission distribu-
tion coupled with relatively slow growth of electricity demand lead
to an 18 percent increase in average retail prices in the reference
case over the period. And we see that in virtually all of our cases.

I'm going to conclude on just a couple of comments concerning
growth in wind and solar generation.

By the end of the forecast period even with the existing law and
regulation constraint that we have in the Annual Energy Outlook,
wind power generation exceeds power from traditional hydropower
by the end of the forecast period. And across all of the cases wind
and solar generation meet a significant portion of the projected
growth in total electricity load. So to the extent that electricity de-
mand would rise faster there could even be more room for things
like renewables generation. We’ll just have to see how that works
out.

A final comment on carbon dioxide emissions.

CO2 emissions are very sensitive to the influence of future eco-
nomic growth assumptions and energy price trends. They vary
across all of our cases. In the reference case, however, carbon diox-
ide emissions remain below 5.5 billion metric tons, well below the
peak of six billion metric tons that was reached back in 2005, 6 and
7. And they shift away from more carbon intensive fuels, especially
for electric power does help to stabilize those numbers.
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The last comment I would make and I appreciate the extra time
very much, Senator, is that this is a shorter edition of the Annual
Energy Outlook. It was completed under a new two year cycle.

The reason I bring this up is that is that by doing a somewhat
shorter version every two years it enables us to use those re-
sources, people, time and money, on doing an international energy
outlook in the international energy outlook is increasingly impor-
tant in trying to understand what’s happening in the United
States. Most of the energy growth globally is going to be occurring
outside of the developed economies and it’s critical that EIA do
more work in the international area. And we’re finding ways within
our existing budget to do that.

I'd like to thank you very, very much for the opportunity to be
here this morning. And I look forward to your questions.

Thank you.

[The prepared statement of Mr. Sieminski follows:]
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Chairman Murkowski, Ranking Member Cantwell and Members of the Committee, | appreciate

the opportunity to appear before you today to provide testimony on the U.S. energy outlook.

The U.S. Energy Information Administration (EIA) is the statistical and analytical agency within
the U.S. Department of Energy. EIA collects, analyzes, and disseminates independent and
impartial energy information to promote sound policymaking, efficient markets, and public
understanding regarding energy and its interaction with the economy and the environment.
EIA is the Nation's primary source of energy information and, by law, its data, analyses, and
forecasts are independent of approval by any other officer or employee of the United States
Government. The views expressed in our reports, therefore, should not be construed as

representing those of the Department of Energy or other federal agencies.

The energy information and projections that | will discuss today are widely used by government
agencies, the private sector, and academia as a starting point for their own energy analyses.
For the U.S. energy sector, EIA prepares both short-term energy outlooks, examining monthly
trends over the next one to two years, and long-term outlooks, with annual projections over
the next 20-to-25 years. | will summarize some key findings from our April Short-Term Energy

QOutlook {STEO) and the recently released Annual Energy Outlook 2015 (AEQ2015).
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The short-term energy outlook

Crude oil prices are projected to increase over next two years

Recent values of futures and options contracts suggest very high uncertainty in the price
outlook — the implied 95% confidence interval for market expectations for West Texas
Intermediate (WT!) prices in December 2015 calculated for the current STEO ranges from
$32/barrel (b) to $97/b. In EIA’s latest monthly outlook, WTI prices in 2015 and 2016 are
expected to average $7/b and $5/b, respectively, below the global waterborne market North
Sea Brent, which is forecast to average $59/b in 2015 and $75/b in 2016. The projected
discount of WTI crude oil to Brent, which fell with the decline in oil prices in 2014, has widened
in recent months reflecting continuing large builds in U.S. crude oil inventories, including at the

Cushing, Oklahoma storage hub.

On April 2, Iran and the five permanent members of the United Nations Security Council plus
Germany (P5 +1) reached a framework agreement that could result in the lifting of oil related
sanctions against Iran, which in turn could significantly change EIA’s outlook for oil supply,
demand, and prices. If and when sanctions are lifted, EIA’s baseline forecast for world crude oil

prices in 2016 could be reduced $5-515/b from the level presented in EIA’s April STEO.

U.S. crude oil production to remain relatively flat in 2015 and 2016
Total U.S. crude oil production, which averaged 8.7 million barrels/day (b/d) in 2014, is

estimated to have averaged 9.3 million b/d in March, the same as in December 2014. Given
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EiA’s price forecast, projected total crude oil production averages 9.2 million b/d in 2015 and
9.3 million b/d in 2016. EIA expects onshore production to decline from June through
September 2015 because of unattractive economic returns in some areas of both emerging and
mature oil producing regions. Under EIA’s baseline forecast of rising WTI crude oil prices during
the second half of 2015, drilling activity is expected to increase again as companies take
advantage of lower costs for leasing, drilling, and well completion services, resulting in a

resumption of production growth in the fourth quarter.

Total liquids consumption increases through 2016

Total U.S. liquid fuels consumption fell from an average 20.8 million b/d in 2005 to 19.0 million
b/d in 2014. EIA expects total consumption to rise slowly through 2016 to an average of 19.5
million b/d, driven by an increase in consumption of distillate fuel and gasoline, with jet fuel

remaining flat.

Lower gasoline prices expected to save average household $700 in 2015 compared with 2014
U.S. average regular gasoline retail prices averaged $2.46/gallon (gal) in March, and are
expected to remain near that level through the summer. EIA expects U.S. regular gasoline retail
prices, which averaged $3.36/gal in 2014, to average $2.40/gal in 2015 and $2.73/gal in 2016.
The average household is expected to spend $700 less for gasoline in 2015 compared with last
year because of lower gasoline prices. Differences from EIA's baseline forecast in crude oil
prices, which as noted above are subject to a wide range of market expectations, or in refinery

margins would be reflected in pump prices. Additionally, prices for gasoline and other
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petroleum products are very sensitive to unplanned refinery outages, and any sudden loss of

gasoline supply from the market could cause gasoline prices to be higher than forecast.

Natural gas prices remain below 2014 levels in both 2015 and 2016

Natural gas storage in working inventories was 1,461 billion cubic feet (Bcf) on March 27, which
was 75% higher than a year earlier, but 12% lower than the previous five-year {2010-14)
average. E|A projects natural gas inventories will end October 2015 at 3,781 Bcf, a net injection
of 2,310 Bef. This would be the fourth-highest injection season on record, but it would be 420
Bef lower than last year's net March—October injection. EIA expects the Henry Hub natural gas
spot price, which averaged $4.39/million British thermal units (Btu) in 2014, to average

$3.07/million Btu in 2015 and $3.45/million Btu in 2016.

Natural gas share of electric power generation expected to increase over 2014 level, reflecting
lower natural gas prices

Power generators are using more natural gas than last year, primarily because of lower natural
gas prices relative to coal prices. The use of natural-gas-fired generation is projected to average
30.4% of total generation in 2015 compared with 27.4% during 2014. In contrast, the share of

total generation fueled by coal falls from 38.7% in 2014 to 35.8% in 2015.

Generation from renewable sources continues to rise
EIA expects the share of total electricity generation from all renewables to increase from 13.0%

in 2014 to 14.2% in 2016. Total renewables used for electricity and heat generation grow by
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3.4% in 2015, as a result of 6.3% growth in conventional hydropower generation and 1.9%
growth in non-hydropower renewables generation. in 2016, total renewables consumption for
electric power and heat generation increases by an additional 2.6% as a result of 2 5.2%
increase in non-hydropower renewables, partially offset by a 2.5% decline in conventional
hydropower generation. Wind is the largest source of non-hydropower renewable generation,

contributing 5.2% to total electricity generation in 2016.

Long-term energy outlook

Projections in the Annual Energy Outlook 2015 {(AEO2015) focus on the factors that shape U.S.
energy markets through 2040 under the assumption that current laws and regulations remain
generally unchanged throughout the projection period. Consistent with this approach, EPA’s
proposed Clean Power Plan rules for existing fossil-fired electric generating units or the effects
of possible changes in current limits on crude oil exports are not considered in AE02015. These

topics will be addressed in two forthcoming EIA reports.

The AEO2015 discusses the Reference and five alternative cases {Low and High Economic
Growth, Low and High OQil Prices, and a High Oil and Gas Resource). The AE02015 cases provide
the basis for examination and discussion of energy market trends and serves as a starting point
for analysis of potential changes in U.S. energy policies, rules, or regulations or potential
technology breakthroughs. AEO2015 is a shorter edition of the AEO completed under a newly-

adopted two-year release cycle that alternates full editions containing a broader complement
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of side cases and “issues in focus” discussions with shorter editions in order to free up
resources in order to provide more current energy content in publications such as Today in
Energy and the Drilling Productivity Report and to improve EIA’s capability to address
international data and market linkages which are increasingly important to domestic energy
market developments and other topics of interest to policymakers. EIA will also be releasing a

more extensive International Energy Outlook (IEO) later this year.

Major highlights in the AEQ2015 include:

AEQ2015 considers a wide range of future crude oil price paths

AEO2015 recognizes the uncertainty of future crude oil prices, which are driven by numerous
factors including changes in worldwide demand for petroleum products, crude oil production,
and supplies of other liquid fuels. In the AEO2015 Reference case, the price of global marker
Brent crude oil rises steadily after 2015 in response to growth in global oil demand; however,
downward price pressure from rising U.S. crude oil production keeps the Brent price below
$80/b (in 2013 dollars)! through 2020. U.S. crude oil production starts to decline after 2020,
but increased output from non-OECD and OPEC producers helps to keep the Brent price below
$100/b through most of the next decade and limits price increases through 2040, when Brent

reaches roughly $140/b.

! Unlike EIA’s short-term outlook, which reports prices in nominal dollars, all prices in AEO2015 are
reported in year 2013 dollars to avoid confusion between trends in real energy prices and general
inflation.
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There is significant oil price variation in the alternative cases considered in the AEQ2015 (Figure
1). In the Low Qil Price case, the Brent price is $52/b in 2015 and reaches $76/b in 2040. In the
High Oil Price case, the Brent price reaches $252/b in 2040. In the High Oil and Gas Resource
case, with significantly more U.S. production than the Reference case, Brent is under $130/b in

2040, more than $10/b below its Reference case price.

U.S. net energy imports, aggregated across all fuels, decline and ultimately end in most
AEQ2015 cases.

Aggregate net energy imports decline to zero before 2030 in the AEO2015 Reference case and
before 2020 in the High Oil Price and High Oil and Gas Resource cases (Figure 2). Significant net
energy imports persist only in the Low Oil Price and High Economic Growth cases, where U.S.
supply is lower and demand is higher. The decline in net energy imports is driven by growth in
U.S. energy production—led by crude oil and natural gas—increased use of renewables, and

only modest growth in demand.

Continued strong growth in domestic tight oil production reduces and possibly eliminates net
liquid fuel imports.

Through 2020, strong growth in domestic crude oil production from tight formations leads to a
decline in net petroleum imports and growth in condensate and product exports in all AEO2015
cases. The net import share of petroleum and other liquid products supplied falls from 26% in
2014 to 15% in 2025 and then rises slightly to 17% in 2040 in the Reference case {Figure 3).

With greater U.S. crude oil production in the High Oil Price and High Oil and Gas Resource
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cases, the United States becomes a net petroleum exporter after 2020.

Future natural gas prices will be influenced by a number of factors, including global energy
prices, resource availability, and demand for natural gas

Projections of natural gas prices are influenced by assumptions about world energy prices,
resource availability, and natural gas demand. In the Reference case, the Henry Hub natural gas
spot price rises to $4.88/million Btu in 2020 and to $7.85/million Btu in 2040, as increased
demand in domestic and international markets leads to the production of increasingly

expensive resources.

In the AEO2015 alternative cases, the Henry Hub natural gas spot price is lowest in the High Ol
and Gas Resource case, which assumes greater estimated ultimate recovery per well, closer
well spacing, and greater gains in technological development, and highest in the High Qil Price
case, which assumes the same level of resource availability as the AEQ2015 Reference case, but
much higher oil prices. In the High Oil and Gas Resource case, the Henry Hub natural gas spot
price is $3.12/million Btu in 2020 {36% below the Reference case price), rising to $4.38/million
Btu in 2040 {44% below the Reference case price). In the High Qil Price case, which assumes
the same resource scenario as the reference case, the Henry Hub natural gas spot price remains
close to the Reference case price through 2020; however, higher overseas demand for U.S. LNG
exports raises the average Henry Hub price to $10.63/million Btu in 2040, which is 35% above

the Reference case price.
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Net natural gas trade, including LNG exports, depends largely on the effects of resource levels
and world energy prices.

The United States transitions from being a net importer of natural gas to a net exporter by 2017
in all cases. U.S. export growth continues after 2017, with annual net exports in 2040 ranging
from 3.0 trillion cubic feet (Tcf) in the Low OQil Price case to 13.1 Tcf in the High Oil and Gas

Resource case (Figure 4).

Regional variations in domestic crude oil and natural gas production can force significant
shifts in flows between regions, requiring investment in or realignment of pipelines and other
midstream infrastructure.

In most AEO2015 cases, lower 48 crude oil production shows the strongest growth in the
Dakotas/Rocky Mountains region, followed by the Southwest region (Figure 5). The strongest
growth of natural gas production occurs in the East region, followed by the Gulf Coast onshore
and the Dakotas/Rocky Mountains regions. Interregional flows to serve downstream markets

vary significantly among the cases.

Technology and policy promote slower growth of energy demand.

U.S. energy use grows modestly, at an annual rate of 0.3%/year from 2013 through 2040 in the
Reference case, far below the rates of economic growth (2.4%/year) and population growth
(0.7%/year). Decreases in transportation and residential sector energy consumption partially
offset growth in other sectors. Declines in energy use reflect the use of more energy-efficient

technologies and existing policies that promote increased energy efficiency. Fuel economy
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standards and changing driver behavior keep motor gasoline consumption below recent levels

through 2040 in the Reference case. Diesel consumption, however, does rise over the period.

Industrial energy use rises with growth of shale gas supply

Growth in production of dry natural gas and natural gas plant liquids (NGPL) contributes to the
expansion of several manufacturing industries {such as bulk chemicals and primary metals) and
the increased use of NGPL feedstocks in place of petroleum-based naphtha feedstocks (Figure

6).

Electricity prices increase with rising fuel costs and expenditures on electric transmission and
distribution infrastructure

Rising costs for electric power generation, transmission, and distribution, coupled with
relatively slow growth of electricity demand, produce an 18% increase in the average retail

price of electricity over the period from 2013 to 2040 in the AEQ2015 Reference case (Figure 7).

Renewables meet much of the growth in electricity demand
Continued growth in renewable electricity production—combined with slower growth in
electricity demand, rising natural gas prices, and fewer nuclear retirements—leads to relatively

limited growth in natural gas use for electricity generation. (Figure 8).
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Energy-related carbon dioxide emissions stabilize with lower energy and carbon intensity.
Improved efficiency in the end-use sectors and a shift away from more carbon-intensive fuels,
especially for electric power, help to stabilize U.S. energy-related carbon dioxide (CO2)

emissions, which remain below the 2005 level through 2040 (Figure 9).

Conclusion

As | noted at the outset, while EIA does not take policy positions, its data, analyses, and
projections are meant to assist energy policymakers in their deliberations. In addition to the
work on the projections that | have reviewed this morning, EIA has often responded to requests
from this Committee and others for analyses of the energy and economic impacts of energy

policy proposals.

This concludes my testimony, Madam Chairman and Members of the Committee. | would be

happy to answer any questions you may have.

12



o ofl spet prive
2013 dollars par bawal

Histoey pvan
el
ER

Bl

Froaotions

o

R g

20 Po2mE 2028

auet Energy Culines 20%5

13



st ovde ofl @
pareEnt

Himparts a8 @ ge of totsl LS. supely

History 2012

Tadzniios

s
s
—— =3

et

W

High OF amd Sas
Fesouwroe

20l 2838 240 2Rt a0 e 20440

¢ Eneegy Culton 3098

14



snilflon Teorals per day

Reference Low OF

i

#and High 08 Pros

LR

EC A g

ipeadiaiiion By
£

o

i




25

werage retall elentricity prices
513 nents par kilwstthow

——
e

o
b

o
e

-
o

-

it

bl kowatthowrs

Lo O8

High
Enonommic

16



snergy-ratated cerhon

yosilo medic

Sourse: B, Anseg! Energy Datioek 39




27

The CHAIRMAN. Thank you, Mr. Sieminski. I appreciate not only
your recap here this morning, but again, the very serious and sub-
stantive work that EIA does.

I want to remind members we do, apparently, have a vote at
11:00. I am assuming it is just one vote, so we will move through
our questions. We will keep going through that vote in case you
have not had an opportunity to ask your question by the time the
vote is called.

You started off your comments this morning by referencing the
short term energy outlook and some of the information contained
in that. There is a lot of focus here in the Senate on the situation
with Iran and the negotiations that have been taking place, so I
want to start my questions on the topic of the Iran situation.

In the short term report it is noted that Iran holds about
30,000,000 barrels of crude in storage and that they can ramp up
in production by some 700,000 barrels a day by the end of 2016 in
the event that sanctions are lifted. Obviously there is a great deal
of discussion about when any sanctions might be lifted but one
thing that we do know is that we understand that sanctions have
cost Iran some $40 billion in oil revenues just last year alone.

A couple quick questions for you this morning, Mr. Sieminski.

If an agreement is reached that does lift those sanctions on
Iran’s exports would you expect that most of these new barrels to
be exported would be to global markets?

Mr. SIEMINSKI. Thank you for the reminder.

Iran has, we believe, about 30,000,000 barrels of oil in storage.
The removal of sanctions and how the sanctions are removed and
whether it happens slowly over time or immediately is still unde-
cided, as far as we can tell in the negotiations, would make a big
difference.

Iran’s production of crude oil, very recently, is around 2.8 million
barrels a day, a couple million barrels a day of that is being used
internally. So their exports are fairly low now. They will go up if
the sanctions are removed.

How rapidly the oil in storage goes into the markets will depend
a lot on how the markets behave themselves.

If they were to try to put all 30,000,000 barrels a day on the
market very quickly it could lower the price and they would get
lower revenue than they would expect.

If you assumed that they might try to move that over, let’s say,
a 100 day period the impact would be .3 million barrels a day.

We believe that Iran, over time, could increase its current pro-
duction and exports by about .7 million barrels a day. So the total
amount would be about a million barrels a day of production com-
ing on to the market. It’s really hard to see right now, Senator,
how that could be absorbed without causing either other production
to go down or the price to go down.

The CHAIRMAN. The direction of my question is if we are assum-
ing that if sanctions are lifted and there is that opportunity for ex-
port, not just internally within the country but opportunity for ex-
port, that there will be additional revenue that is generated to Iran
that they would otherwise not have had. Then our situation here
in the United States is American companies are subjected to an ex-
port ban here. So you have got an incongruence going on here
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where we will have Iran able to make money off selling oil to our
friends, our allies and using that new revenue for whatever pur-
poses, perhaps nefarious purposes. We do not know.

At the same time, if we were to go to this snap back that every-
one keeps talking about or re-impose sanctions, it would be helpful
here in this country if we were willing to lead from the front on
this and lift our own outdated restrictions on exports, helping other
countries. This is more of a political statement than the analysis
that you have given us.

I think it is important for us to recognize that if these sanctions
are lifted and we, in fact, keep our own domestic sanctions in place,
if you will, our ability to export a product that, again, could help
our friends and allies and help our own country. It effectively ends
up being a liability for us.

Mr. SIEMINSKI. I did bring with me a list of the studies that
we've completed on the topic of crude oil exports in response to the
letter that I received from you and Senator Cantwell. And one of
those does deal with the issue of how gasoline prices are set in the
U.S. markets. They generally tend to be tied to the global oil price
rather than the West Texas Intermediate bench mark.

What that does suggest is that if more crude oil enters the global
markets whether it’s from U.S. exports or from Iran or from pro-
duction anywhere, it would tend to lower the global oil price which
would tend to lower gasoline prices in the U.S. So one of reports
does suggest that allowing more exports of crude oil would either
be neutral or lower the gasoline price.

There were a few studies that suggested that it could cause gaso-
line prices to go up. That seems to be a pretty low probability in
our view.

The CHAIRMAN. We appreciate the work that you did on that re-
port. Again, I thought that the overall conclusion there to be drawn
that we would see an ultimate lowering in price, not only world-
wide but here in this country, was very beneficial for the discussion
and the debate going forward.

Senator Cantwell.

Senator CANTWELL. Thank you, Madam Chair.

Again, let me just reiterate how important I think good informa-
tion is.

Mr. SiEMINSKI. Thank you.

Senator CANTWELL. Good information is, I think, like science.
Usually like science you can get people to agree on that because it
is basic information, so I hope we can do more.

I did want to make a point about what you just said about the
renewables and the tax credit. It is almost like we have a perverse
relationship, because we have permanency in the oil and gas tax
credits and so they receive better treatment in the report. The re-
newables don’t have as much predictability and certainty so they
don’t receive as good of treatment in the report. And then con-
versely the people look at the report and then make assumptions
about policy. So it is really a perverse incentive that is dem-
onstrated, because they do not have the same permanency and
treatment.

I personally believe that you incent things that are nascent early
technologies, and once things are well established that is when you
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stop the incentives. But we can continue that debate in the future.
I want to ask you a couple questions.

One. What do you think the increase in the Dakotas and Rocky
Mountain region in crude oil production could mean for those
crude-by-rail numbers compared to the historic pattern that we've
already been seeing? Are we going to see an even greater increase
in crude-by-rail if the Rocky Mountain production increases?

Secondly, when can Senator Wyden and I likely see our regional
data on energy price impacts of lifting the crude export ban?

Third, can you talk about why coal is going to become more ex-
pensive even under current law?

Oviously the biggest, if we move more quickly than your forecast
shows on electricity with no-cost fuels like the renewables, could
consumers see even lower overall electricity costs?

Mr. SIEMINSKI. Senator Cantwell, on a number of these things it
would probably help if I try to give you the best view that I have
now and get back to you for the record.

Senator CANTWELL. Yes.

Mr. SIEMINSKI. With some more detailed numbers.

Senator CANTWELL. I appreciate that.

[The information referred to follows:]

The Annual Energy Outlook 2015 Reference case projects an increase in crude oil
production from the Dakotas/Rocky Mountains region; with growth from 1.7 million
barrels per day (b/d) in 2014 to 2.5 million b/d in 2020 and 2.6 million b/d from 2021
through 2025, followed by a slow decline. Much of the increase is projected to come
from the Bakken/Three Forks play in North Dakota and Montana, which increases
from 1.1 million b/d in 2014 to 1.7 million b/d from 2020 through 2025 before slowly
declining. If resources and/or oil prices are higher than assumed in the Reference
case, projected production would be higher and production growth would persist for
a longer period. Lower resources or prices would lower the projected production tra-
jectory.

The Dakotas and Rockies production region includes parts of Petroleum Adminis-
tration for Defense District (PADD) 2 (Dakotas and Midwest) and PADD 4 (Rockies).
EIA’s crude-by-rail (CBR) data, which are developed at the PADD level, show that
rail shipments do not have a 1:1 to field production in those regions. Analysis CBR
data from July 2012 through December 2014 indicates that the rate of growth of
PADD 2 and PADD 4 field production far exceeds any increase in crude-by-rail
movements from those regions to PADD 5 (West Coast). Future increases in rail
shipments to West Coast refineries will depend on the economic viability of crude-
by-rail versus imported crude oil, the type of crude oil refineries are able to process,
and the regulatory outcomes for new or existing crude-by-rail facilities.

EIA will be releasing a report on transportation fuels in Petroleum Administra-
tion for Defense Districts 5 in July. The study covers the market with a detailed
analysis of infrastructure from refineries to retail facilities.

In our October, 2014 report titled “What Drives U.S. Gasoline Prices”, EIA con-
cluded that gasoline prices throughout the United States are more related to
changes in international crude prices than to changes in domestic crude prices. To
the extent that changes to current crude export policies would increase global crude
supplies, we would expect international crude prices to directionally decline, thereby
lowering gasoline prices. On a regional basis, however, many other factors can influ-
ence gasoline prices, potentially negating any effect from enhanced crude exports.

The effect of a relaxation of current restrictions on crude exports on the actual
level of such exports would depend to a significant extent on the level of U.S. crude
oil production. Projected production is sensitive to both resource and technology as-
sumptions and oil prices. In production scenarios where domestic production in-
creases by enough to result in more crude oil exports than would occur under exist-
ing crude export policies, the most likely export pathway for crude from the Dako-
tas/Rockies region would be for increased pipeline capacity to move crude to the
Gulf Coast, where it could be most easily exported.

Mr. SIEMINSKI. But let me try to go through that.
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Thinking about production in the Bakken area and that’s where
most of the growth is occurring in the Rockies, some in the
Niobrara which is also an oil area in Colorado in that part of the
country. About a million barrels a day is coming out of the Bakken
now. The upper end of the estimates that I've seen for the next few
years are in the neighborhood of a million and a half, possibly as
high as two million barrels a day.

So it’s potentially possible that another half a million barrels a
day, let’s say, could be on the rails or in pipeline systems coming
out of that region over the next few years.

Senator CANTWELL. I would just say no one is proposing these
East/West pipelines. So while 1 appreciate where this debate has
been about the Keystone pipeline, the issue is that we’re talking
about the demand. Our refineries are telling us it would have min-
uscule impact on the amount of crude that would move from the
i:entral part to the West Coast. So no one is proposing that pipe-
ine.

Mr. SIEMINSKI. Right. In the crude-by-rail data that we have put
out, most of the oil from that region is actually, the greatest por-
tion of it, is moving toward the East Coast, some towards the Gulf
Coast and a smaller amount towards the West Coast. How that
would change over time would depend on a lot of things.

You also asked about regional price variations. I think that’s
something that probably I could come back to the record for you.

Mr. SIEMINSKI. There are——

Senator CANTWELL. When do

Mr. SiEMINSKI. Regional variations in gasoline prices. They tend
to be high on the West Coast and East Coast and lower in the Gulf
Coast. A lot of that has to do with state and local rules on taxation
and fuel, quality rules. And location of refineries makes a big dif-
ference and that sort of thing too.

On your question of why electricity prices go up.

There are going to be with relatively low growth, but the need
for replacing existing plants as retirements occur for improvements
in transmission and distribution. There’s just not as much—there
aren’t as many people to spread the cost over, so the cost gets
spread over roughly the same number of people and it causes rates
to rise.

We also have increasing natural gas, oil over time and coal prices
over time as well, kind of in line with inflation. So an 18 percent
increase in electricity prices over a 25-year period is significant but
it’s, you know, less than one percent a year.

Senator CANTWELL. Could you get this information for Senator
Wyden and me by the end of this year?

Mr. SIEMINSKI. I'm sure we could get something to you.

Senator CANTWELL. Okay. I have a feeling the export debate is
going to continue, and I think every member of this Committee is
going to be interested in what that would look like and the impact
on U.S. pricing. So it won’t be just Senator Wyden and me, but we
certainly appreciate that commitment. Thank you.

Mr. SIEMINSKI. Thank you.

The CHAIRMAN. Senator Gardner.

Senator GARDNER. Thank you, Madam Chair, and I appreciate
Mr. Sieminski for being here this morning.
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A couple questions to follow up on what the Chairwoman had
asked about the Iran sanctions. You say you don’t have an idea on
what impact it would have on price because you don’t quite know
how much would be released daily, monthly, what would be re-
leased and put on the market by Iran. Is that correct?

Mr. SIEMINSKI. We actually did say in the short term energy out-
look that depending on the timing and how much could actually be
moved into the markets that there could be as much as a $5 to $15
per barrel impact lower on oil prices from Iranian crude reentering
the market.

And the basis of that, Senator, is just sort of looking at what
happens when you add a million barrels a day, let’s say, to the
global oil markets, what kind of effect does that have, you know,
relative to supply and demand balances. And typically we come up
with numbers that for a million barrels a day would be something
like $10 a barrel.

Senator GARDNER. Do you know what production impact that
would have? Did you make a production impact projection on the
U.S. then?

Mr. SiEMINSKI. We did not, but it would certainly be the case
that lower oil prices would lead to, in the short run, lower produc-
tion.

We have actually seen and EIA has published this in something
we call the Drilling Productivity Report that three of the four big
shale areas. So the four big areas are Eagle Ford and Permian
Basin in Texas, the Niobrara, kind of in the midcontinent and the
Bakken in North Dakota and Montana. Three of those areas, so the
only area that’s still, where oil production is still rising, is the Per-
mian and those other three areas we believe oil production has flat-
tened off.

And I would believe, Senator, that that’s a reaction to the dif-
ference between $100 oil that we had, you know, a year ago and
$60 oil that we had this year.

Senator GARDNER. Would it be possible to get a projected eco-
nomic impact of Iranian oil exports as it relates to a decline in U.S.
production?

Mr. SIEMINSKI. We could try to do some back of the envelope cal-
culations for you.

Senator GARDNER. That would be great to see.

[The information referred to follows:]

The economic impacts of increasing Iranian exports will depend on whether and
how much oil prices and production in other countries, including the United States,
change in response. Generally, all things equal, when oil prices decline, the U.S.
economy should benefit as the U.S. continues to be a net oil importer, with oil con-
suming activities making up a larger share of the overall economy than oil produc-
tion activities. Certain regions in the U.S. where oil production is concentrated may
experience reduced growth, especially if that region specializes in energy production
and does not have a varied industrial base. Other factors will impact economic
growth more than oil prices, such as what happens to exchange rates or whether
consumers will spend or save the additional savings coming from lower energy
prices. Many macroeconomic models estimate increases in U.S. GDP of between 0.1
and 0.5 percent for every 10% reduction in the oil price if exchange rates do not

change. A strengthening exchange rate could affect the competitiveness of U.S. ex-
ports.

Senator GARDNER. Just a question as we talk about crude oil ex-
ports, as we talk about LNG exports. You and I have talked about
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this before. We would not be in a position to even have a conversa-
tion on exportation of LNG if it weren’t for hydraulic fracturing. Is
that correct?

Mr. SiEMINSKI. Well, we could be talking about LNG, Senator,
but we’d be talking about LNG imports instead of exports.

Senator GARDNER. And it’s the hydraulic fracturing, the capabili-
tieséthat have allowed us to enter into the export conversation on
LNG.

Mr. SiEMINSKI. That’s correct.

Senator GARDNER. Thank you, and we count rig counts. We have
seen rigs being laid down in Colorado across the United States, but
recent news reports have shown that we are actually increasing
production in Colorado with several of our wind energy manufac-
turing centers. Wind turbine production is up.

Do we have a way of counting production at facilities like that
in Colorado? I mean, we count rigs. Do we count turbines being
produced in this country?

Mr. SIEMINSKI. I don’t think that EIA actually has that on the
state-by-state numbers for production of things like wind turbines,
but we are looking at generation electricity on a state regional
basis.

Senator GARDNER. Right.

Mr. SIEMINSKI. And in fact, one of the things that we’ll be doing
before the year is out here is reporting generation of electricity on
an hourly basis. As far as I can tell when we begin this, this will
be the first time that any statistical agency has collected data on
anything on an hourly basis. So we’ll be showing electricity genera-
tion hourly.

Senator GARDNER. Very good. In the Energy Outlook it talks
about the capital costs of renewable technology decreasing over
time resulting in more competition accounting for about 18 percent
of total electricity generation in 2040. Do you believe at this point
that we are accelerating renewable energy and efficiency tech-
nology into the grid at the scale we need to meet that energy pro-
duction by 20407

Mr. SIEMINSKI. I think on that I'd like to come back to you for
the record so that we could get our electricity people to have a look
at it.

These things get really complicated. I was thinking even about
your earlier question about GDP with lower oil prices, you know,
what effect does that have on the economy. And it actually, in the
very near term, the lower oil prices tend to boost economic growth
gecause there are more consumers of oil than there are of pro-

ucers.

So in the United States we would expect GDP to go up a little
bit, but it would obviously vary across states and states that are
more dependent on production would tend to suffer.

And in trying to answer your question, I think I would, I'd like
to be able to dig more into the numbers.

Senator GARDNER. Absolutely. Absolutely.

Mr. SIEMINSKI. And make sure we get the right numbers.

[The information referred to follows:]

In EIA’s Annual Energy Outlook 2015, electricity demand grows slowly, less than
1 percent per year between now and 2040. The slowing growth in demand for elec-
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tricity is in part due to improvement in energy efficiency in buildings and industry.
During this period, renewable generated electricity grows by 2 percent and natural
gas-fired generation grows by 1.3 percent. The projections include electric gener-
ating technologies that are commercially available or reasonably expected to be so
over the time frame of EIA’ s projections. EIA believes that the capacity expansion
for renewable electricity generation resources and energy efficiency improvements
projected in the AEO 2015 Reference case are achievable under current laws and
policies.

Senator GARDNER. Thank you, Madam Chair.

Thank you.

The CHAIRMAN. Senator Franken.

Senator FRANKEN. I do have some questions I want to ask but
can I give Senator Manchin my spot, then go next? Am I allowed
to do that?

The CHAIRMAN. No.

Senator FRANKEN. I'm not?

The CHAIRMAN. You asked?

Senator FRANKEN. I asked and I'm not?

The CHAIRMAN. Well, we typically go back and forth from side to
side.

Senator FRANKEN. No, no, no, no, no. I would not go next. I know
that would be Senator Barrasso, but could I be next in order on
this side? That is what I meant. I know the back and forth thing.

I yield to my good friend from the great State of West Virginia.

Senator MANCHIN. Thank you to my friend who has allowed me
to have this opportunity real quick before we go to vote.

Mr. Sieminski, thank you so much for being here, and I appre-
ciate it. We have had a chance to speak before, and sir, you know
I have a real problem with what is going on. The demonizing of
coal, it seems by a whole group of people who do not seem to un-
derstand the life that we all have is because of the domestic energy
that we have right here in this country. We have developed to be
one of the greatest industrial mites and built the middle class off
of coal.

Now, with that being said, if there is another source of energy
that will replace that we, in West Virginia, are fine. The bottom
line is that we produce a lot of gas and a lot of coal and we do wind
and we are trying to do everything. The thing that I am concerned
about is no one has raised the alarm as far as the reliability of the
system that we have right now and how we are dependent on that
reliability, and that is basically base load fuels. And base load fuel
is something that 24/7 will run.

It will produce whatever you want. You want to keep your refrig-
erator cool. You want your house cool. You want your factory to be
working to where you have a job. You want all this to happen, but
you have to have something that produces that energy and it has
to be 24/7.

The only two base loads you have right now are coal and nuclear.
Gas, I think, will become a base load fuel. It is not integrated
enough yet because of the supply chain, correct? With the pipelines
and things that we are——

Mr. SIEMINSKI. Well there certainly are places now where nat-
ural gas

Senator MANCHIN. Has become——

Mr. SIEMINSKI. Is being used as base load.
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Senator MANCHIN. Right.

Mr. SIEMINSKI. In our forecast we see more of that going out into
the future, but you’re absolutely right.

Senator MANCHIN. Let me just ask this question.

Mr. SIEMINSKI. I mean coal is more than a third, almost, right
now, close to 40 percent of electricity.

Senator MANCHIN. And it anticipates being that until 2040. If
there is a difference, if there is another fuel on the horizon, fine.
But why in the world are we beating it to death and making it so
impossible to produce the energy the country needs? The only thing
I would ask you is this, sir. The aging of traditional electric base
loads, the aging of these plants of coal and nuclear since they have
been demonized and beaten the living crap out of. The age of them
by 2040 will be the unit age of 60 years old. Those plants cannot
expect to give the energy this country needs past 2040 at the reli-
ability factor we have now.

What do we do? I have read your report. We have gone through
your report. If we do not do any upgrading to the plants that are
producing the energy right now, what do we do in 2041? Do you
expect they will all be replaced in one year or do we just fall on
our face as far as reliability? That is what scares me, and no one
has raised that alarm.

Mr. SIEMINSKI. We have coal, nuclear and natural gas still ac-
counting for a huge amount of our——

Senator MANCHIN. 75 percent.

Mr. SIEMINSKI. Yeah, exactly.

Senator MANCHIN. Yeah.

Mr. SIEMINSKI. And renewables do grow very rapidly, but they’re,
you know, a little below 20 percent.

Senator MANCHIN. Right. They're never going to carry the load,
and we know that.

Mr. SIEMINSKI. Or the generation mix.

Senator MANCHIN. Right.

Mr. SIEMINSKI. Right.

Senator MANCHIN. I am just saying though you have particularly
for 250 gigawatts of coal units remaining in 2040 with an average
unit age of 65 years the expectation of operating of 75 percent of
capacity. Your report says

Mr. SIEMINSKI. Well, we don’t have everything retiring in 2041.

Senator MANCHIN. Could you conduct?

Mr. SIEMINSKI. It would happen over time. We could show you.
I'd be happy to provide for the record, Senator, how we see the re-
tirement schedule. In our reference case, there are coal retire-
ments, there are also nuclear retirements, and even some of the
older natural gas plants retire. They do get replaced by better tech-
nology.

[The information referred to follows:]

The AEO2015 only extends to 2040, so projections for the post-2040 period, includ-
ing coal plant retirements, are not available. Although EIA does not project beyond
2040, some inferences can be made about retirements in the early years after 2040
given our understanding of retirement decisions.

Coal plants do not retire upon reaching a certain age. Instead, a decision is made
on the economics of the continued operation of the plant. In its modeling, EIA as-

sumes $7 per kW annualized capital charge is incurred for coal plants that operate
beyond 30 years of age. These added age-related costs account for major repairs or
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retrofits, decreases in plant performance, and/or increases in maintenance costs to
mitigate the effects of aging. In our projections, coal plants are assumed to retire
if the expected revenues from operating the plant are lower than the annual going-
forward costs (including age-related costs, fuel, O&M costs and annual capital addi-
tions) and if the overall cost of producing electricity is lower by building and oper-
ating new replacement capacity.

In addition, the majority of the retirements that occur in the AEO2015 occur early
in the projection period, and two major factors contribute to these retirements—low
gas prices and the implementation of the Mercury Air Toxics Standards (MATS). Of
the 40 gigawatts of projected coal plant retirements, 78% retire by 2016, the year
that EIA models MATS implementation. The last projected coal retirement takes
place in 2025, well ahead of the last AEO projection year of 2040.

Both market and policy factors do affect projected retirements of coal-fired plants.
For example projected coal-pant retirements are higher in EIA’ s High Oil and Gas
Resource case, which assumes more resources and better technology that results in
significantly lower projections of natural gas prices than the Reference case, which
increasing the incentive to increase gas generation and reduce coal generation. Pol-
icy also matters, as exemplified in EIA’s recent analysis of the Environmental Pro-
tection Agency’s proposed clean Power Plan rule; compliance with that rule, as mod-
eled in EIA’s analysis, caused projected coal-fired generation to decrease substan-
tially and coal plant retirements to increase substantially.

Presuming current laws and regulations, rising gas prices, and rising electricity
demand while continuing to include age-related costs, and no other explicit technical
limitations on expected plant life, a sudden onset of coal plant retirements in the
early 2040s would seem unlikely. Because of the inherent uncertainty in aging re-
lated costs, EIA periodically reviews its methodology and gathers industry expertise
and advice on the subject of aging. EIA held a workshop on the subject following
its 2015 Energy Conference.

Senator MANCHIN. Here is the other thing. To properly reflect
the energy security benefits of combined CTL, basically with EOR,
enhanced oil recovery, it seems to me it would make good strategic
sense for us as a country to where we have these oil productions
now. If you go to coal to liquids and use the EOR so we have no
emissions. It is going down to produce more oil that gives us the
reliability.

We do not see anybody planning out for this. Everybody thinks
in this perfect world that we’re going to be able to extract out of
the air or the water, the energy that we need. I hope that day
would come, but I like to prepare in case it doesn’t come and the
demands we have we are able to meet. That is all I am trying to
find is the balance, sir. You all have been pretty balanced and real-
istic. What do you recommend and how should we proceed from
here?

Mr. SiEMINSKI. Well, as I said at the beginning of my remarks,
we try to stay out of the business of making recommendations. We
leave that to the policy makers.

Senator MANCHIN. But has anybody questioned in your:

Mr. SIEMINSKI. I'd be happy to pass your concerns along to the
Office of Fossil Energy at DOE and they could probably help an-
swer.

Senator MANCHIN. But you have heard us all. We all trust, and
basically we know, that you have people who are doing pretty accu-
rate forecasts.

Mr. SiEMINSKI. Right. Right.

Senator MANCHIN. These forecasts have not been that far off in
the past, yet no one seems to be heeding your forecast warnings of
what we are going to be facing as a country. That is what scares
me. I do not know how to get that to a level. It is just like you are
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saying, well, you come from West Virginia. We expect you to rattle
the cages.

If someone told us in West Virginia you could have commercial
hydrogen by 2040.

Mr. SIEMINSKI. Right.

Senator MANCHIN. And you do not need any fossil whatsoever.
We will find a way to make it, trust me. We always have in West
Virginia.

But you are going to be needing the products that we produce.
We want to make sure that we are able to do the job you need for
our country, and we need somebody to help rattle the cages with
us.
Mr. SIEMINSKI. Well, we do try to provide the information, and
we try to let the policy makers come up with the solutions. [Laugh-
ter.]

Senator MANCHIN. What you are saying is I need more help,
right? [Laughter.]

Mr. SIEMINSKI. Well, we’ll do as much as we can with——

Senator MANCHIN. Your job and you are doing a good job and I
appreciate it, sir.

Senator FRANKEN. Madam Chair, may I say I regret allowing the
Senator from West Virginia go before me? [Laughter.]

The CHAIRMAN. You cannot pull back that, Senator Franken.

Senator Manchin, the monkey is still on our back here to make
sure that we do this.

Let’s go to Senator Daines since Senator Barrasso has stepped
out, and then we will turn to Senator Franken.

Senator DAINES. Thank you, and Senator Manchin, I am grateful
for you, just so you know—you betcha.

Mr. Sieminski, your assessment talks about strong growth in do-
mestic crude oil production from the tight formations. I assume
that includes the Bakken formation in Montana as well as North
Dakota?

Mr. SIEMINSKI. Yes, Senator, yes.

Senator DAINES. As you know when you cross the state line going
west from North Dakota into Montana we have a lot more federal
land in Montana than our neighbors in North Dakota. How much
of the projected growth in production do you believe will come from
Federal lands versus state or private lands?

Mr. SIEMINSKI. I'd be happy to try to supply some of that for the
record for you. We do a report. We published one that shows the
location of oil production by private, Federal and American Indian
lands. The bulk of the resources and we have overlaid the shale ba-
sins that we know of with a map of who the landowners are, tends
to show that the bulk of the shale resources are on private lands.
That is obviously going to vary from state to state, and perhaps we
could get you some information on that.

Senator DAINES. You would not want to venture a prediction on
that at all or just wait to get the information from you?

Mr. SIEMINSKI. I would rather have the numbers.

Senator DAINES. Yeah.

Mr. SIEMINSKI. Than to make a guess.

Senator DAINES. I think——
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Mr. SIEMINSKI. I do know that the production on private land is
way above the level of production on Federal land.

Senator DAINES. I think over the last six years or so the produc-
tion on private and state land is up around 50 or 60 percent. I
think we are actually down single digits on Federal lands over the
last six years, but I would be interested to get your——

Mr. SIEMINSKI. Yeah.

Senator DAINES. Go forward.

Mr. SIEMINSKI. And we will provide you with those numbers,
Senator.

[The information referred to follows:]

Roughly 35% of the nearly 2.0 million barrel per day projected growth in domestic
crude oil production between 2014 and 2020 is estimated to come from federal lands,
defined to include both onshore and offshore areas. The federal Gulf of Mexico ac-
counts for 95% of the growth in production from federal lands during this period,
as new deep water projects start up.

Historical oil production information is available from the ETA study “Sales of

Fossil Fuels Produced from Federal and Indian Lands, FY 2003 through FY 2013”
at http:/ /www.eia.gov | analysis [ requests/ federallands / pdf] table7.pdf.

Senator DAINES. Another question. Was the Department of Inte-
rior’s recently announced rule on hydraulic fracturing for Federal
lands factored into your projected growth numbers? )

Mr. SIEMINSKI. Not specifically. There are different views about
what that possible impact would be. The industry itself is moving
towards greener completions across the board. So on both private
and Federal lands it does tend to lift costs a little bit, but there
are offsetting factors too.

It’s one of the issues and greenhouse gas emissions. Perhaps we
could come back to you on that with more information too.

[The information referred to follows:]

The BLM hydraulic fracturing rule was released in March 2015, after the Annual
Energy Outlook 2015 analysis was completed. The rule is not expected to have a
major impact on drilling because (1) the rule only applies to drilling on federal and
American Indian lands and tight/shale formations that are primarily situated on
nonfederal lands; (2) many provisions in the rule are similar to or based on current
practices and State requirements; and (3) BLM estimates the incremental cost will

be less than 0.25% of the cost to drill the wells (e.g. less than $12,500 on a $5 mil-
lion well).

Senator DAINES. Yes, we were disappointed in Montana. We have
very robust and rigorous regulations.

Mr. SIEMINSKI. Right.

Senator DAINES. Because we have got to live near where the ac-
tivity is occurring. We want to make sure we protect our environ-
ment and just do while this additional layer of regulations. We did
not see that as helpful, certainly in Montana, when we think we
have got that well regulated ourselves. Your assessment talks
about an 18 percent increase in the average retail price of elec-
tricity over the projection period. What were the factors contrib-
uting to the projected increase in electricity rates in your assess-
ment?

Mr. SIEMINSKI. Senator, let me just take a quick look at what
some of those numbers were.

Senator DAINES. As you are looking that is important, certainly,
for many, many states and for all of us. I think we are about 40
percent of things like

Mr. SIEMINSKI. Right.
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So what we said was——

Senator DAINES. Coal.

Mr. SIEMINSKI. You have rising costs for electric power genera-
tion, transmission and distribution coupled with the slow growth of
electricity demand or what add up into that 18 percent number.

So within the generation area some of that is going to be fuel in-
creases and some of that will be the capital costs of expansion.

Senator DAINES. I do not think your assessments, though, take
into account the EPA’s clean power plan.

Mr. SiEMINSKI. That’s correct.

Senator DAINES. I can tell you Montanans are very concerned
given that 51 percent of our electricity comes from coal that this
plan would further increase electricity rates for Montanans, for
Montana families, while also damaging our state’s ability and our
tribe’s ability to produce coal.

I did a field hearing on the Crow Reservation last week. Their
unemployment rate is 47 percent today. If they lost those coal jobs
it raises to over 80 percent unemployment rate. Certainly it is a
concern back home. It is killing jobs, affecting our tax revenues
which fund our schools, our teachers, our infrastructure and sup-
porting overall essential services.

Given these factors to electricity rates I remain highly concerned
about the EPA’s proposed actions which would severely impact
Montana’s coal sector. We have the most recoverable coal deposits
in the United States.

I am out of time, thank you.

Mr. SIEMINSKI. Thank you, Senator.

The CHAIRMAN. Thank you, Senator Daines.

Senator Franken.

Senator FRANKEN. Thank you.

I am actually concerned also about climate change, so that is
why I regretted yielding to the Senator from West Virginia.
[Laughter.]

And coal and we had all this coal talk. Okay. [Laughter.]

You state very clearly in your report that energy market projec-
tions are subject to a lot of uncertainty, and one reason for this un-
certainty is that you cannot predict technological breakthroughs,
for example. No one could have predicted the magnitude of the
shale revolution when hydro fracking was in its infancy. Now be-
cause of decades of major Federal investments, the commercializa-
tion of this technology has made the United States an energy super
power. Similarly advanced energy storage will be a game changer
for the utilities industry. It will allow us to incorporate more re-
newables so we can utilize wind and solar power when needed, if
you can store wind that blows at night then that is the game
changer.

So instead of very modest growth in renewables which you
project in this report, advanced energy storage could allow renew-
ables to play a much more prominent role in our electricity genera-
tion mix.

Can you talk about the next big breakthrough in grid scale stor-
age and how it would impact the amount of electricity that would
be generated from renewable sources?
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Mr. SIEMINSKI. I'm sure we could supply you with some data for
the record.

[The information referred to follows:]

Availability of grid-scale electricity storage could impact the amount of renewable
resources that could be accommodated on the grid. Wind and solar resources
produce variable, intermittent generation that may or may not match patterns of
local or regional electricity demand on a daily or seasonal basis. Incorporating elec-
tricity storage with renewable generation could enable better operator control of
these resources by storing excess generation and redeploying it during peak-demand
periods. While the presence of energy storage may help the grid accommodate high-
er levels of wind or solar generation, EIA does not believe that renewable generation
levels projected in the AEO2015 or its side cases would require the addition of stor-
age to be realized.

Currently EIA collects data from a number of utility-scale storage facilities located
within the U.S. These technologies include pumped-hydroelectric generation, com-
pressed air energy storage, flywheel, and a variety of battery technologies. EIA does
not specifically model new storage technologies in the Annual Energy Outlook and
does not predict which technology might be the next breakthrough technology.

Mr. SIEMINSKI. In general, battery technology simply makes
things like wind which tends to be stronger at night and solar
which, obviously, is during the daytime, usable across the 24 hours
of demand.

There are some interesting things. Just recently I've been read-
ing about aluminum as a battery material rather than lithium. It’s
cheaper. It would have more cycles associated with recharging. It
could be a huge development.

That kind of thing doesn’t really have—doesn’t work its way, as
you said, Senator, into EIA’s forecast because——

Senator FRANKEN. Sure.

Mr. SIEMINSKI. We're not. We try to forecast the future, but we
don’t have our own crystal ball in that sense.

We do have workshops at EIA and conferences all the time and
one of those conferences coming up is actually going to deal with
questions like yours. I'd be happy to make sure that your staff is
invited to that. We’d be delighted to have you come, if you'd like
to.

Senator FRANKEN. When is it?

Mr. SIEMINSKI. Um.

Senator FRANKEN. Well, you can get that information to us.

Mr. SIEMINSKI. Yeah, well——

Senator FRANKEN. I would love to——

Mr. SIEMINSKI. Love to do that.

I think it is important. I mean we have looked from time to time
at the technology, even on the generation side. I think we are doing
pretty well with our wind numbers.

A lot of the issues associated with whether or not we’re cap-
turing, the number is properly, along the lines of Senator
Cantwell’s questions, are in the solar area where the costs have
been coming down. The technology is improving. And whether
we’re fully capturing that or not, you know, I grant you, it’s an
open question.

Senator FRANKEN. Okay. I want to turn to LNG exports. The dif-
ferent scenarios considered in the Annual Energy Outlook highlight
the risk that large volumes of LNG exports can drive up domestic
natural gas prices. For example, in one of the scenarios where LNG
exports exceed eight trillion cubic feet per year you project a 35
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percent increase in domestic natural gas prices. The EIA found
similar price increases in its previous studies which looked specifi-
cally at how increased levels of LNG exports would impact Amer-
ican consumers and industries.

That is very serious to a state like Minnesota which produces no
natural gas, but uses a lot of electricity for its manufacturing and
uses a lot of, also, natural gas in its manufacturing.

What impact would these kind of price increases have on the
manufacturing sector, particularly for natural gas intensive indus-
trie% such as the paper pulp and primary metal manufacturing sec-
tors?

Mr. SIEMINSKI. The EIA actually did a report at the request of
the Office of Fossil Energy at the Department of Energy on the im-
pact of increased LNG exports to the U.S. energy markets. First we
were asked to look at possible export rates as high as 20 billion
cubic feet a day.

Across all of the cases in the current Annual Energy Outlook the
highest we get is 13 or 14 billion cubic feet a day. I would kind of
look at that 20 billion cubic feet a day request as a stress test, sort
of like, what happens if oil goes to $250. We don’t really expect it
to. What if LNG exports were to go 20 billion cubic feet a day?
What would it do?

Across all of those estimates we had end use consumer bills in
residential, commercial and industrial sector going up anywhere
between one to eight percent. I would think that in thinking about
this it probably would be towards the lower end. We do find that
prices would go up.

A couple of other things, Senator, that I think actually would be
important.

One is that we, although natural gas prices would go up and it
could have a differential impact as you said between those states
that are producing gas and those that are doing more consumption.
But a state like Minnesota actually has a fairly decent industrial
base in things like heavy construction and services that would be
useful in the producing industry. So there would be opportunities
for the State of Minnesota to sell to those people who are making
more money.

One of the other things that I think would be important is that
if we are right about how gasoline prices are set in the U.S. mar-
kets. That is based on the global oil price. Putting more U.S. nat-
ural gas into the global markets would probably tend to lower the
prices for all fuels, including oil, which would then be reflected in
lower gasoline prices in the U.S. and Minnesota, obviously, is a
consumer of gasoline as are all the other states.

So there are offsets, and I think some of the times I know about
the EIA models. Look, we try really hard to get it right, but we
can’t possibly get a lot of these secondary and complicated effects
in there. And some of them that would go the other way and would
actually help, I think, rather that hurt a state like Minnesota.

Senator FRANKEN. Alright. Well, thank you for your answer.

We are way over my time, but I want to continue this conversa-
tion.

Mr. SIEMINSKI. Thank you, sir.

Senator FRANKEN. Thank you, Madam Chair.
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Mr. SIEMINSKI. It’s very serious because——

Senator FRANKEN. It is.

Mr. SIEMINSKI. And it should be addressed. We're trying the best
we can.

Senator FRANKEN. Thank you.

Mr. SIEMINSKI. Thank you.

The CHAIRMAN. Well, it is serious. It will be continued in this
Committee and in others because as we look at those policies that
may, in fact, inadvertedly be keeping our prices higher than we
might like. We need to look to how we might refresh those policies.

Senator Barrasso.

Senator BARRASSO. Thank you very much, Madam Chairman.

I want to continue on this line of questioning because in Feb-
ruary of this year President Obama’s Council on Economic Advisors
issued its report. It said, “An increase in U.S. exports of natural
gas would have a number of mostly beneficial effects on natural
gas producers, unemployment, on U.S. geopolitical security and the
environment.”

The President’s advisors explain that natural gas exports of six
billion cubic feet per day could support as many as 65,000 jobs.
They go on to say that expanded natural gas exports will create
new jobs in a range of sectors including natural gas extraction, in-
frastructure investment and transportation. So the President’s eco-
nomic advisors also go on to say that the natural gas exports for
the United States would have, “a positive geopolitical impact.”

Specifically they explain that U.S. natural gas supply builds li-
quidity in the global gas market, reduces European dependence on
the current primary suppliers of Russia and Iran. So I am encour-
aged that your agency, the EIA, predicts that the U.S. will be a net
exporter of natural gas by 2017. Would you expand on additional
benefits that you see the natural gas exports bring to the United
States, if you see additional ones?

Mr. SIEMINSKI. Senator, I think it’s actually hard to expand on
the list that you just went through. I didn’t hear anything in there
that I would disagree with.

One of the things, if Senator Franken were here, the NERA
study did find that there might be some impacts on wages from
higher natural gas prices. And from what I can tell in the models,
many of the models don’t deal very well with questions like that.
And the effects seem to be pretty small so that I think that the
overall direction that virtually everybody who has looked at this
comes to is that trade, generally speaking, has positive benefits
across the economy. And LNG trade is no different.

Senator BARRASSO. Great. I also wanted to follow up on Senator
Gardner’s questions about Iran. Last month the Wall Street Jour-
nal ran a front page article that I have here. “Iran Nuclear Deal
Portends Rush of Oil, New Price Drop.”

The article explains that independent observers believe that lift-
ing sanctions on Iran could result in boosting Iran’s exports by
800,000 barrels per day within the year. Meanwhile the Wall
Street Journal yesterday, that was a month ago, ran a story yester-
day, and this is on page B1. “Oil industry layoffs hit a 100,000 and
counting in the United States.”
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Would you discuss the impact that lifting sanctions on Iran
would have on American workers in the oil and gas industry?

Mr. SIEMINSKI. We, EIA, actually published in our short term en-
ergy outlook our assessment. And we talked a little bit about that
earlier. But refreshing, there’s 30 million barrels of oil that Iran
has in storage that could come out at any time. And how quickly
that comes out is hard to decipher.

We believe that the Wall Street Journal article that you men-
tioned said 800,000 barrels a day of growth in production. We think
the number is 600,000 to 700,000 barrels a day, could be 800,000
barrels a day, let’s say, by the end of 2016.

Senator BARRASSO. Yes, the Economist this past week said
800,000.

Mr. SIEMINSKI. Right.

Senator BARRASSO. Well, but roughly, yes.

Mr. SIEMINSKI. So, again, our roughest estimate is that this could
lower the price. If everything else held constant, that much more
oil on the market would lower the price anywhere between $5 to
$15 a barrel. That lower price implies lower drilling activity which
would then influence the numbers that you were citing.

How quickly all that comes to pass? Whether something else
might happen in the global markets?

Just as an example, Senator, we are seeing a little bit of a lift
in demand over the past few months. EIA has increased its esti-
mate of gasoline demand on the back of better income and lower
gasoline prices, along with interestingly, employment, that as the
employment numbers have recovered we’re beginning to see people
drive more which leads to gasoline. And trying to get all those
numbers to balance is tricky.

Senator BARRASSO. I had a final question on the predictions that
EIA makes on the average retail price of electricity. It predicted it
will increase as much as, I think, 28 percent by the year 2040.

Mr. SIEMINSKI. Right.

Senator BARRASSO. It explains that its predictions now do not
take into account the EPA’s forthcoming Greenhouse Gas Regula-
tions for the existing power plants. In other words any increases
in electricity prices resulting from these greenhouse gas rules will
be in addition to the increases that you currently predict, the 28
percent.

So I understand that EIA plans to issue a separate report on the
impact of the EPA’s greenhouse gas rule. Can you tell me when
you expect to see that report?

Mr. SIEMINSKI. Yes, Senator.

I think the reference case number was 18 percent out to 2040 for
retail electricity prices. A lot of that coming from higher generation
costs because of fuel and largely because of our assumptions of ris-
ing natural gas prices.

Specifically to your question of will we look at the Clean Power
Plan impact? Yes, we will, and I hope to have that report out in
May.

Senator BARRASSO. Because I know that in the past EIA has
sometimes underestimated electricity prices in the reports. I am
just curious if any specific steps are being taken now to ensure that



43

there isn’t an underestimation of the impact of the EPA’s rules on
retail electricity rates.

Mr. SiEMINSKI. Well, we’re looking very closely at that, and I
would be happy to come up and discuss it with you when we have
the report.

Senator BARRASSO. Thanks, I appreciate it.

Mr. SIEMINSKI. Thank you, Senator.

Senator BARRASSO. Thank you, Madam Chairman.

The CHAIRMAN. Thank you, Senator Barrasso.

Senator Hirono.

Senator HIRONO. Thank you, Madam Chair.

Aloha, Mr. Sieminski. In 2008 Hawaii set a 40 percent renewable
energy goal and a 30 percent increase in energy efficiency both by
2030, and this is the most ambitious goal in the country. Why? Be-
cause Hawaii residents were paying, still do, pay the highest elec-
tricity rates in the country. We needed to get away from our over
reliance on imported oil for 90 percent of our energy, so Hawaii
now produces 18 percent of its electricity from renewable sources
and achieved a 16 percent improvement in energy efficiency.

I see that EIA projects that nationwide the U.S. will only achieve
18 percent renewable energy by 2040 if we continue our current
policies. Do you agree that the U.S. could develop much greater use
of renewable energy if we establish national standards for renew-
able energy and energy efficiency like Hawaii has done? Because
when we set these national standards it does spur the private sec-
tor to engage in research and development into alternatives in re-
newables, we think. Do you agree with that? And if we did that,
couldn’t we achieve renewable goals greater than what you are pro-
jecting by 20407

Mr. SIEMINSKI. Senator, my opinion on whether we should do
that or not is—I like to think of myself as one policy remark away
from returning to the private sector. [Laughter.]

Senator HIRONO. Oh, take a chance. [Laughter.]

Mr. SIEMINSKI. On the issue, you know, if we had state renew-
able standards. In fact, state renewable standards and the Federal
tax credits are a very important part of what’s driving renewables
in our models, the technology and the role that cost reductions
driven by technology would also be very important. Yes, it’s cer-
tainly possible that the numbers that we’re showing could be high-
er, and they definitely are, even under our no sunset case.

John Conti and Paul Holtberg, who are here with me today, they
are the ones generating a lot of this material. I could ask them, you
know, have we in the past done a high technology case to look at
things like this? I think we have and we’ll be doing more of that
in next year’s Annual Energy Outlook. We'll have a broader set of
cases. And so perhaps next year I could come back and report on
those outcomes.

Senator HIRONO. Yes, I think there definitely is a connection be-
tween setting certain standards and the spurring of developments
that would help us meet those standards.

In looking at your figure eight, you show the growth of wind and
solar. So that makes energy storage, I would say, a priority for us.
According to a recent analysis by the Rocky Mountain Institute, a
system of solar panels and battery storage that is connected to the
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electric grid would be the most affordable option for places like
Honolulu, Hawaii in 2016 and many other states in the next dec-
ade.

A March 2014 analyst at Morgan Stanley concluded prices for en-
ergy storage could drop by more than half in the near future, and
they expect batteries, including them, to be cost competitive with
the grid in many states and think investors generally do not appre-
ciate the potential size of the market, meaning the storage market.

Does EIA acknowledge or appreciate the potential size of the bat-
tery storage market? And has the EIA include a recent assess-
ments of storage costs in its projections of renewable energy de-
ployment in the Annual Energy Outlook?

Mr. SIEMINSKI. Our electricity group does look at things like
that, very carefully, and cost is still an issue. I do understand the
position that states like Hawaii and some of our territories, Puerto
Rico and the U.S. Virgin Islands are largely dependent on oil for
generation of electricity, and it does put them in a very tough posi-
tion.

I guess the good news, Senator, is that oil prices are half the cost
of this year of where they were last year which should make elec-
tricity lower in Hawaii. And it would be interesting to see those
numbers as they come out. Can we move to these other fuels?

One of the things you didn’t mention that I know is being looked
at by people in Hawaii is whether or not liquefied natural gas.

Senator HIRONO. Yes.

Mr. SIEMINSKI. Possibly coming from Alaska could help to gen-
erate power in Hawaii at prices competitive with some of the other
fuels and lower than what you're currently paying.

Senator HIRONO. Madam Chair, if you don’t mind?

Clearly when we rely on oil then we do have climate change
issues. So states like Hawaii will make a commitment to get away
from oil reliance and into the renewables and alternatives. I would
say that the developments R and D are making on storage are a
really important part of our energy future.

Thank you, Madam Chair.

Mr. SIEMINSKI. I absolutely agree with you, Senator, and we
could look at a range of how electricity prices could change or how
renewables could move into the mainstream faster with improve-
ments and things like battery technology and some of the trans-
mission. And as I said, I think in the next year’s Annual Energy
Outlook we’ll have more of that. Thank you.

The CHAIRMAN. Senator King.

I also want to acknowledge that, in reference to your comment,
Mr. Sieminski, we would love to be supplying our friends to the
South in Hawaii with some of our natural gas. [Laughter.]

The CHAIRMAN. We have got to get there first.

Senator King.

Senator KING. Thank you, Madam Chair.

First, I want to thank you for the work that you do. I consult the
data from your agency probably two or three times a week and now
that I am on this Committee it will probably be even more fre-
quent.

Mr. SiEMINSKI. Thank you, Senator.
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Senator KING. This is 50 shades of grey for a data geek. [Laugh-
ter.]

I just really appreciate the work you do, and I also appreciate
your resistance to being dragged into the policy discussions because
the data is so important.

In my experience having good data is what drives good policy,
and if people can share an understanding of the data they can gen-
erally get to the policy conclusions without that much difficulty.

This has been a fascinating hearing because of the regional dif-
ferences. I would ask Senator Barrasso to come to Maine and tell
the people of Maine the virtues of higher oil prices. How $1.00 dim-
inution in gasoline and heating oil prices is $1 million into the
pockets of the people of Maine.

I just did the calculation, and that comes to $770 for every man,
woman and child in the state.

Mr. SIEMINSKI. Right.

Senator KING. So lower oil prices. I noticed he used the phrases
would cost jobs in the oil and gas industry, but the larger question,
of course, is what would be the benefit to the economy at large?

We are seeing a rejuvenation of manufacturing in this country,
for example, because of the low prices of energy which is a competi-
tive advantage we now have with other parts of the world, particu-
larly in natural gas. So a fascinating discussion all about your
point of view, I think.

The other piece, of course, was the Senator from Montana talking
about electricity prices and coal. New England prices are about 35
percent above places that are dependent on coal. The problem is we
do not get the cheap power, but we do get the pollution.

We did a study some years ago in Maine that if we shut down
every factory in Maine, took every car off the road, we would still
have ozone violations along our coast because of pollution being
transported by the westerly winds, so it is a very interesting re-
gional discussion here.

I just have a quick couple of questions. I apologize for the speech.

In a nutshell, what will the effect of opening up oil exports be
on domestic oil prices? My assumption is it will not be much be-
cause we have got a worldwide oil price anyway. But is that what
your data shows?

Mr. SIEMINSKI. Yes, sir. At least looking at history what our
study showed was that because gasoline prices in the U.S., heating
oil prices as well, tend to be tied to the global markets. And the
reason for that is we’re both big exporters and importers of oil
products like gasoline, diesel fuel, jet fuel and so on. The net effect
that we saw was a slight decrease in the price of petroleum prod-
ucts if the U.S. were to export crude oil.

Senator KING. And that would include decrease of those products
in the U.S.?

Mr. SIEMINSKI. In the U.S.

Senator KING. Okay. By the way, on the question of Iran that
30,000,000 barrels that is stored in the ships, they think.

Mr. SIEMINSKI. Yes, sir.

Senator KING. What is the daily worldwide consumption of 0il?

Mr. SIEMINSKI. Worldwide consumption is about 92,000,000—
93,000,000 barrels a day.
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hSenator KING. So we are talking about an eight hour supply on
ships.

Mr. SiEMINSKI. Worldwide.

Senator KING. I just think we need to put that in perspective.

Mr. SIEMINSKI. What you wouldn’t want is to see it all come in
at the same time.

Senator KING. Clearly, I understand that, but it is not like it is
a month’s supply. It is a third of a day’s supply.

Mr. SIEMINSKI. Correct, and Iran would have its own financial in-
centives to try to minimize the impact on the global market.

Senator KING. When you did your estimates about the penetra-
tion of renewables, did you make any assumptions about tech-
nology advancements in storage or energy storage capacity because
as you've testified that would make a big difference in the ability
to integrate wind and solar into the grid, for example.

Mr. SIEMINSKI. We do make assumptions about improvements in
technology across all of the fuels, and I think where the arguments
come, Senator, is on the pace of those changes in technology.

Senator KING. And the only thing we can say for sure about any
of our predictions is that they will be wrong. [Laughter.]

Mr. SIEMINSKI. I know that we’re going to be wrong. I'd like to
not be wrong right away. [Laughter.]

Senator KING. I would subscribe to that as well. I would like to
be proven wrong long after I am gone. [Laughter.]

But how about any assumptions about CO; sequestration in your
calculations because that could make a huge—Senator Manchin is
right. We have a huge coal asset. If we could figure out how to deal
with the CO,, that would be that would be a plus for everybody.

Mr. SiEMINSKI. There actually is one of the things—and Senator
Manchin didn’t mention it directly, but he alluded to the Kemper
Facility that’s being built by, I think, the Southern Company that
will take coal and turn it into natural gas and hydrogen, capture
a good portion, I think more than half of the carbon dioxide. And
move that by pipeline to an old oil field that would benefit from
having CO: injection to help increase the oil production. What we
found. I mean, this is a very early stages, really nobody has tried
to do this at this scale before, is that it’s been costly. I think that
if we’re going to do this economically at scale where you have more
of these, we're going to have to find ways to improve the cost of
doing it.

Senator KING. One of the realities here is that none of us can
really predict where the technology will go. Hydro fracking, I think
Senator Franken mentioned, was developed under Federal research
and development support. Nobody predicted that even eight or nine
years ago in terms of the impact that it was going to have, and
there may be some kid somewhere who is figuring out how to se-
quester coal CO,. And it is going to change the whole world.

Mr. SIEMINSKI. It would really help actually. And finding ways
to do that, the Department of Energy, other part, obviously not
EIA, but there are parts of the Department of Energy, Fossil En-
ergy and the labs who are working very hard on trying to find
ways to make that happen.

Senator KING. I am over time. Thank you very much. I look for-
ward to continuing the discussion.



47

I think another issue is distributed energy. Distributive solar on
the roof is going to have broad effects, but I will leave that for an-
other time.

Mr. SIEMINSKI. Senator, with your permission, 30 seconds on
that. We're really interested in that issue at EIA. It’s very hard for
us, actually to do because it’s behind the meter. It’s hard for us to
do that. We tried it on an annual basis.

We have looked at rooftop solar and its impact, residential and
commercial. It’s easier to get the commercial numbers than resi-
dential.

We are looking for ways now, and I think we’ll be successful at
this. This year I think we’re going to start to find ways to make
estimates on a monthly basis of what the impact is of rooftop solar
on the electricity generation markets, and it’s one of those other
areas that we’ve been trying to emphasize as an important part of
the ongoing effort at EIA to stay up with current technology.

Senator KING. It could very shortly turn into a true disruptive
technology.

Mr. SIEMINSKI. It could very well do that. I mean we do know
that the combination of tax incentives and the environmental posi-
tive nature that many people who were installing it want to see is
pushing this, so the growth in that area

Senator KING. It could dramatically lower costs——

Mr. SiEMINSKI. Right. Correct.

Senator KING. Thank you. Thank you, Madam Chair.

Mr. SIEMINSKI. Thank you, Senator.

The CHAIRMAN. Thank you, Senator King.

Senator Hoeven.

Senator HOEVEN. Thank you, Madam Chairman. Thanks for
holding this hearing today. Mr. Sieminski, thanks for being here.

Mr. SIEMINSKI. Thank you, Senator.

Senator HOEVEN. And for your very, very important work. I
would mention, pursuant to one of the last questions brought up
by the good Senator from Maine, in North Dakota the Dakota Gas-
ification Company takes lignite coal and converts it to synthetic
natural gas. That natural gas is put in the pipeline and sent off
to a number of different states for use.

We also capture the CO,, condense it, cool it, condense it, put it
in a pipeline and ship it to what is called the Weyburn oil fields
which are actually in Canada just over the border from North Da-
kota. That CO is put down a hole or sequestered and used for ter-
tiary oil recovery in the Weyburn oil fields.

So we are doing just exactly what you described, producing nat-
ural gas from coal, capturing the CO, and sequestering it and pro-
ducing more oil and gas in the process.

I think, Mr. Sieminski, your point is exactly right. The problem,
the reason we are not doing more and more and more of it is we
have got to make it economically viable, and that means we both
have to reduce the cost of carbon capture and there has to be
enough benefit in the molle patch to use CO, for tertiary recovery
rather than water floods or something along those lines.

Mr. SIEMINSKI. That’s correct.

Senator HOEVEN. My question to you is right now today the
world price for oil as posted for Brent crude is $63 a barrel. The
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domestic price for oil is West Texas Intermediate crude. That’s $55
a barrel. That means our producers get $8 less per barrel of oil
than foreign producers.

So here we are locked in a battle to determine who is going to
supply energy in the future, who is going to produce energy in the
future, and our producers are at an $8 disadvantage against pro-
ducers in places like the Middle East and Russia and Venezuela.

At the same time our consumers do not benefit because gasoline
is benchmarked off world crude which is the higher price at Brent,
so we lose both on the production end which hurts our ability to
produce more energy, be more energy secure here at home. It also
hurts our consumers at the pump, so we need to lift the export ban
on oil. Everybody wins in that equation all the way from the pro-
ducer to the consumer at the pump.

How can you help get that information out so that when we go
to the Senate Floor we can get more than 60 votes and pass that
legislation?

Mr. SiEMINSKI. Well, Senator Hoeven, we appreciate the support
that you’ve shown us over the years in terms of our budget. Our
budget enables us to do that, and I know that you’re there.

You know, on this difference, it actually goes back to something
that Senator Murkowski mentioned at the very beginning of the
hearing that measurement of the WTI price is in the midcontinent
at Cushing, Oklahoma. And as long as you can’t consume as much
of oil in that midcontinent area as youre producing, prices are
going to be depressed. And you know very well, Senator, that prices
can often even be lower in North Dakota because you're even fur-
ther away from the refineries that will consume the oil.

I think that the infrastructure issues are critically important as
we build out.

Senator HOEVEN. I am glad you brought that up. Thank you.
[Laughter.]

Mr. SIEMINSKI. As we build out the infrastructure some of that
differential could disappear and our producers would be getting
closer to world prices.

Senator, you also missed an interesting dialogue between Sen-
ator Murkowski and the Senator from Hawaii. Hawaii is paying
very, very high prices for electricity. And you know, that might be
helped if you could get LNG from Alaska down to Hawaii, for ex-
ample.

I remember last time I was up here Senator Baldwin was saying
that the paper industry in Wisconsin was really getting hammered
by high energy prices, and they don’t use a lot. They could use
more natural gas there, and I remember you saying that you’d love
to sell some of that gas that’s not being used and get that down
to Wisconsin.

Those are the kinds of infrastructure issues that need to be ad-
dressed so that we can get the energy from where it’s being pro-
duced to where consumers need it.

Senator HOEVEN. So infrastructure is vital. But also in your ex-
pert opinion the ability to export LNG, liquefied natural gas, and
the ability to export oil will benefit our consumers because we will
produce more here at home. The price at the pump is benchmarked
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off the world price. More supply pushes prices down so the con-
sumer benefits. Is that correct?

Mr. SIEMINSKI. I'd say that in general, trade generally tends to
boost GDP and GDP is obviously, ultimately, helping everybody. I
think there are some very serious regional issues that——

Senator HOEVEN. But apart from the regional issues, overall you
are always going to have imbalances, particularly when we can’t
when we are blocked from building vital infrastructure. To build an
energy plant for the country we need the right mix of pipelines, rail
and road. We need the energy infrastructure. We need trans-
mission lines.

You cited some great examples, but producing more energy at
home, more supply here at home, helps our consumer, correct? At
the same time that prices are priced off a global market.

Mr. SiEMINSKI. That is correct.

Senator HOEVEN. And we are competing in a global market.

Mr. SIEMINSKI. I agree with that. Yes, sir.

Senator HOEVEN. Yes, sir.

My second question is the imbalance of light and heavy. What
can we do to help our refiners modify their refineries so that we
can process more of the light, sweet crude we produce which would
help us, of course, with energy production here at home, energy se-
curity and again, benefit the consumer? What kinds of things can
we do to help our refiners address this imbalance of light and
heavy crude?

Mr. SIEMINSKI. The

Senator HOEVEN. In terms of refining capacity?

Mr. SIEMINSKI. Yeah, you know, I'm not—beyond the issues that
have been talked about in terms of what happens if you allow ex-
ports or don’t allow exports EIA has been looking at this from a
couple of different angles.

In April, we published earlier in this month, we published a
paper on the options for petroleum refineries to run more light,
sweet crude oil. So it was, kind of, along the lines of what they
could do. You know, what are the things they can do in a refinery
to run more light, sweet crude oil?

In another month and maybe by the end of this month we will
have a report out that looks at the question of well what would
they do given the existing set of costs and so on. And it will try
to look at the question of what refiners would actually do in re-
sponse to the current production of light, sweet crude oil and the
refining kit that’s available to run it.

The final report that we’ll have out, I hope in June, will look at
the costs, the impacts on production and the impacts on trade from
either having the crude oil export ban, you know, or rules continue
as is or changing those to make it more open.

Senator HOEVEN. So you said your next study will actually focus
on some of the things refineries can do to address——

Mr. SIEMINSKI. We will do that. Yes, sir.

Senator HOEVEN. This imbalance between light and heavy and
process——

Mr. SiEMINSKI. Right. We’ll have that out relatively soon.
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Senator HOEVEN. Madam Chair, I do have one more question. I
am certainly willing to wait, but I would like to ask one more ques-
tion.

The CHAIRMAN. We are going to do one more quick round, if you
do not mind waiting.

Senator HOEVEN. Thank you.

The CHAIRMAN. Okay.

Mr. Sieminski, thank you for, kind of, the continual plug here for
Alaska to move its LNG. We believe, of course, that we have con-
siderable opportunity, not only for our state, for Hawaii, but what
it represents beyond that. Know that we are working it, but the
need is clearly there.

We are talking about the infrastructure and the alignment that
is going to be needed going forward. I appreciate some of the spe-
cifics you’ve outlined here just with Senator Hoeven, but as you
know within the State of Alaska we have an extraordinary piece
of energy infrastructure, the TransAlaska pipeline.

Right now we are moving about 500,000 barrels a day, but your
forecast projects 420,000 barrels a day by 2020, 320,000 barrels per
day in 2025 and then just 180,000 barrels a day when we hit 2035.
This is a terrifying prospect for us right now because the concern
is that there gets to a point where that throughput is so low it
brings into question the ability of that pipeline to function as safely
as we need it to be.

If it cannot function safely then we stop moving the oil through
the line, and when you stop moving the oil through the line the law
requires that we decommission that incredible energy infrastruc-
ture. For those who wonder how long it might take to permit a new
TransAlaska pipeline, I do not even want to speculate about where
that might take us.

So when we are talking about infrastructure and the need to re-
align, I think we also need to recognize that we have very good in-
frastructure that effectively needs to be filled up in Alaska’s case.

The question to you this morning is in your reference case I am
assuming you have factored in a steady state in Federal policy.

Mr. SIEMINSKI. Right.

The CHAIRMAN. Some of what we are dealing with in Alaska, of
course, is being able to access other areas, other Federal areas so
we can fill up that pipeline whether it may be the ANWR area, our
offshore prospects or being able to tap into some resources within
the National Petroleum Reserve. How does the issue of access fac-
tor into your projections?

Mr. SiEMINSKI. Well we do follow existing law and regulation,
and unless there are changes to the ability to lease in the Arctic
refuge, for example, or we see other things like a lowering in the
cost of doing shale oil developments. There are shale oils on the
North Slope of Alaska that right now it seems in our models uneco-
nomic to do that.

At $100 it was getting closer at $60 or $75, maybe not as much,
but those sorts of things would enter into those calculations.

Senator, we did do a study specifically of the Alaska oil pipeline
in, I think it was the 2013 Annual Energy Outlook, where we high-
lighted the fact that there could be a step change down at some
point as production flow through the TransAlaska pipeline gets
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down to about 300,000 barrels a day. The mechanical ability of the
pumps to work at that level of throughput comes into question, and
it’s very possible that it would have to drop.

It was one of the things that we thought should be looked at be-
cause a change of 300,000 to 500,000 barrels a day in the global
oil markets is enough to make a difference, and it was something
that we wanted to look at.

I understand your concern. It’s policy issues. That’s another one
of those policy issues that EIA generally tries to provide the facts
so the people can understand what’s happening but not a rec-
ommendation to

The CHAIRMAN. That is greatly appreciated, but I think it is im-
portant for people to not assume this is just going to be continuing
with a flow from the north if we cannot have access to these re-
sources, those reserves.

Mr. SIEMINSKI. Right.

The CHAIRMAN. That are, in fact, in place up there.

Can I just ask one quick question about, again, Alaska LNG and
the fact that the reference case does include a completion of the
Alaska LNG project? Which, of course, I fully support and Alaskans
fully support. But in terms of the economics that derive from that
project coming out of Alaska, can you speak briefly to that?

Mr. SiEMINSKI. Sure. We have LNG from Alaska coming in
around the year 2025. It seems like a long way away, but 10 years
is not a lot when you are developing a project the size and scope
associated with that.

It is dependent on our reference case forecast for oil hitting $75
a barrel next year and then moving up over time. Higher oil prices
make LNG more attractive in overseas markets where fuels tend
to get priced against each other where there’s oil linked contracts
for gas. So the higher oil prices would help that.

Two other cases that we ran, Senator, we don’t have Alaska LNG
coming in.

One of those is the low oil prices case. As I said low oil, low glob-
al oil, prices just make it harder for the economics to work for Alas-
ka LNG.

And the other one, interestingly, is high oil and gas resource
case. If there are more oil and gas resources let’s say in the lower
48 states relative to Alaska then Alaska’s standing in the queue of
projects that would get done on an economic basis might slip down.
So there’s a lot of moving parts.

The reference case though does have LNG from Alaska coming
in. And it would, I think, most of it would probably go to Asia. But
I think some of that actually might end up in Hawaii as well.

The CHAIRMAN. As I have told Senator Hirono, Hawaii is on the
way to Asia. [Laughter.]

So we can make that work. Thank you for that.

Senator Cantwell.

Senator CANTWELL. Just to clarify on that point. So Alaska being
able to export LNG and possibly being successful on a pipeline
would not have an impact on the U.S. market?

Mr. SIEMINSKI. It would have a minimal impact mainly because
it’s separated from the lower 48 state markets.
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So it would have more of an impact on the global markets. I
mean, you know, again, to the extent that you get more fuel wheth-
er it’s oil or gas or renewables into the markets you’re going to
tend to lower prices. Certainly that would be the case for oil and
gas. And the net effect of that would be to bring fuel costs down
for everybody.

Senator CANTWELL. Can I talk for—

Mr. SIEMINSKI. And Senator Cantwell, if I, just a second.

We are working really hard on a study of gasoline on the West
Coast markets. And we hope to have that out fairly shortly. And
I think that’s something that you’d be very interested in.

Senator CANTWELL. Good because I gave you up to the end of
this year. Now that it is going to be very shortly, I love that an-
swer. So, thank you.

Mr. SIEMINSKI. Right.

Senator CANTWELL. I liked this part of your report on page four
about liquid fuel consumption falling, and I am sure that is directly
related to transportation fuel.

Mr. SIEMINSKI. That’s correct.

Senator CANTWELL. Do you see that trend continuing?

Mr. SIEMINSKI. In the reference case total liquid fuels consump-
tion comes down a little bit over the forecast period. It’s very dif-
ferent between the different fuels of gasoline comes down pretty
sharply. Diesel fuel and jet fuel actually go up a little bit. The rea-
son jet fuel goes up is there’s just more people flying.

Senator CANTWELL. Yes.

Mr. SIEMINSKI. And diesel fuel—

Senator CANTWELL. Which is why——

Mr. SiEMINSKI. Diesel fuel goes up because, with population and
economic growth, there is more trucking occurring and train trans-
portation as well. And both trucks and trains use diesel fuel.

Senator CANTWELL. Well, we are definitely working on those on
the R and D side. [Laughter.]

Both on jet fuel and on other biofuels, so that is why it is so im-
portant. But——

Mr. SIEMINSKI. Biofuels are in that forecast too in a portion of
the diesel fuel category there’s bio diesel.

Senator CANTWELL. I am sure tax credits, but I am sure the tax
credits are not. So then their predictions are not as robust. Okay,
we will not go there.

Mr. SIEMINSKI. We would love to get help from the Senate and
House of the United States on clarity on the path forward for those
tax credits. It would help in our analysis a lot, but I'm not counting
on it.

Senator CANTWELL. One of my top priorities for energy is to get
that predictability. We are going to continue to see a savings at
least within transportation fuel. We are going to continue to see
that consumption savings.

Mr. SIEMINSKI. Right.

And it’s an important part of our forecast for the question of net
oil imports and the benefits to the economy as we produce more of
the fuels that we’re consuming. The flatness in the overall liquids
fuels and the drop in gasoline consumption that’s being encouraged
by fuel efficiency standards and changes to other fuels in the trans-
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portation sector helps to keep that oil import number down at that
15 percent level that we have in the reference case. And that’s a
huge improvement over what the U.S. situation was just ten years
ago.

Senator CANTWELL. Yes, I agree. You had some interesting pro-
jections on hydro. So what are some of the factors that are driving
those projections? It sounds to me like there are efficiencies being
implemented, new turbo——

Mr. SIEMINSKI. One of the charts in the Annual Energy Outlook
basically shows all renewables. And EIA includes hydro as one of
the renewables. We, right now, hydropower is just about equal to
all of the other renewables combined.

But we think hydropower over the 25 year forecast is going to
be relatively flat. The reasons behind that is there just aren’t that
many more places where youre going to put big dams in the
United States. So with hydropower relatively flat and increases
coming in in other renewables like solar and especially wind—we
have a lot of growth in wind that by the end of our forecast period
wind generation, actually exceeds hydro generation for the first
time ever in the United States.

And it could then happen sooner. Yes, it could, you know, if we
ran that in the no sunset case we would have more growth than
wind and solar than are shown in our current charts.

Senator CANTWELL. Thank you for bringing that point up about
virlind. I was definitely going to go there, so thank you for explaining
that.

On hydro, I just want to emphasize how much new technology
is helping us drive efficiencies there.

Mr. SIEMINSKI. Right, to the extent that better generators can
convert the energy that’s in the water into something that’s deliv-
erable across the lines. It would be a real benefit out in the North-
west. Also the transmission, I mean, we’re making progress in the
efficiency associated with the transmission grids and the more of
that electricity that you can get to the end user the better off ev-
erybody is. And so there is progress being made in that area.

Senator CANTWELL. We definitely want a dialogue with you
about how you would start to model some of that information.
Again, you are modeling what is in place, right, not what is not in
place?

Mr. SIEMINSKI: Right.

Senator CANTWELL. We are seeing huge efficiencies from smart
grid technologies, and they are just basic things in the various sec-
tors, everything from synchophasors to other things, resulting in
huge savings. So I think your report is actually showing the end
result in some of that data already, and that is why we want to
keep emphasizing how important efficiency is. So thank you.

Thank you, Madam Chair.

The CHAIRMAN. Senator Hoeven.

Senator HOEVEN. Thanks, Madam Chair.

I just had the one question that I wanted to follow up with you
on.
I know you have addressed it to some extent but let’s talk for a
minute about the impact on Iran’s economy that would result from
a lifting of the sanctions. You addressed some of the front end as-
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pects in terms of the oil that is currently being stored, but the fact
is our sanctions have reduced Iran’s ability to sell oil from 2.5 mil-
lion barrels a day in 2011 down to 1.1 million barrels a day in
2013. Very, very significant for an economy that is pretty much en-
tirely dependent on petro sales.

Would you please talk about both the immediate term and the
longer term impact on Iran’s economy that lifting of the sanctions
would have.

Mr. SIEMINSKI. I think in very rough numbers, Senator, that you
could think about another million barrels a day of oil could be out
on the global markets from Iran at $60 to $75 a barrel.

Senator HOEVEN. Again at a higher price than our domestic pro-
ducers get by $8 a barrel. Correct? 63 Brent versus 55

Mr. SiEMINSKI. I think we’d want to look at that to try and see
whether or not the quality of the oil that Iran is selling is, what
the differentials would be there. But in rough terms if you just said
$60 at a million barrels a day it’s $60 million a day of additional
revenue that Iran would be receiving.

Senator HOEVEN. Thank you.

Mr. SIEMINSKI. About $25 billion a year. I wish I had a million
barrels a day of production.

Senator HOEVEN. So you would say it is a huge impact to their
economy?

Mr. SIEMINSKI. Oh yeah, it would be very big.

Senator HOEVEN. Thank you, I appreciate it.

Thank you, Madam Chairman.

The CHAIRMAN. Senator Hoeven, I appreciate you drilling down
on that. There have been several questions about the impact of re-
moving these sanctions on Iran and just the value to Iran and how
it effectively puts us at a disadvantage then when we are not able
to export our oil into that global market.

I think it does just push the discussion on what we do here in
this country to relook, critically relook, at these export policies that
are inhibiting not only our job growth, our economic opportunity,
but really our ability to utilize a resource, a strategic resource, for
the benefit of the geopolitics surrounding, not only oil, but other re-
sources as well and how the United States can play as an inter-
national leader with, effectively, this oil diplomacy, if you will.

What we are seeing right now playing out in real time should be
a reminder to us that we have in place policies that were put in
place many decades ago for reasons that are no longer necessarily
applicable. I think that is our role and our job here as a Committee
to look at these policies and see if it is time that we address and
change them. I believe it is time, and I think you would agree as
well.

Senator HOEVEN. Madam Chairman, if I may, I want to again
thank you for holding this hearing. I think it is so important be-
cause it not only demonstrates the economic benefit and impact of
the right policies here at home, but also the geopolitical influence
we can have on a global basis with the right approach both in
terms of what we do with our energy policy and in terms of what
we do with our international approach to energy as part of diplo-
macy. I think you have done an excellent job with the Adminis-
trator highlighting that here today.
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It is so important on all these fronts, not just on the economic
front here at home, but the impact we can have in terms of foreign
relations and diplomacy above and beyond military strength. We
can have a real impact here, and I think the Administrator high-
lighted this when he talked about a million barrels a day and what
that does for Iran’s economy if these sanctions are lifted.

We have to understand how powerful that sanction is and cer-
tainly make sure that when we are dealing with something like a
nuclear Iran that we understand the leverage we have with these
sanctions. So I thank you, again, for holding this hearing today,
Madam Chairman.

The CHAIRMAN. I think we also need to appreciate that these
sanctions that have been in place, that have brought Iran to the
table with these negotiations, these sanctions could not have been
near as effective if we did not have our own resources to rely on.
The figures that you gave us, Mr. Sieminski, were back in 2005
when we were importing 60 percent of our oil. Today, it is 15 per-
cent. That is incredible. It is absolutely incredible how quickly we
have moved that dial.

When we were more than 50 percent dependent on a resource
coming from others, including others who do not like us, there is
a vulnerability. When we can move to the place where we are today
where we are not only in a position to influence and lead but to
ultimately get to that point where we are a net exporter, this is a
dramatic change, a dramatic shift, and I think only for the better-
ment of our country.

So this is all good information today. I know you have, again,
couched all of this in terms of these are reference cases. We are not
always right, but you hope to be proven not wrong today. I appre-
ciate that. [Laughter.]

The CHAIRMAN. We recognize, again, that this is projective. You
are projecting out. It is not predictive. We put it in those terms,
but I think the good work that EIA does not only with your Annual
Outlook, but truly on a day-to-day is greatly appreciated. We thank
you and your work and that of your great staff that stand behind
you.

Know that we will use this as a resource going forward. I under-
stand you will be traveling to the State of Alaska, so you will have
an opportunity to become even more informed with the

Mr. SIEMINSKI. Senator, before you hit the gavel, just 30 seconds.

The CHAIRMAN. Please.

Mr. SIEMINSKI. The impact of U.S. production goes beyond just
the Iranian sanctions issue. Back in 2012 and ’13 there were some
really serious interruptions in oil production in countries like
Libya.

The CHAIRMAN. Libya.

Mr. SIEMINSKI. Sudan, Yemen, Syria and others. They add up to
a huge amount of oil, over 2,000,000 barrels a day, at one point ap-
proaching something like 3,000,000 barrels a day. And had it not
been for the growth in shale production in the U.S. and production
in a few other countries, including Canada, the price of oil would
have been a lot higher.

Obviously that would have been a benefit to producers but the
overall impact to the economy could have been pretty devastating.
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And I think that the growth in production in the U.S. played a very
important role in stabilizing that global oil markets.

The CHAIRMAN. That is an important factor to keep in mind. Be-
cause when we do not see the disaster that could have come, it is
like, well, nothing really bad happened. The fact of the matter is
nothing really bad happened because we had built a cushion, a
cushion that we did not have before. It becomes more difficult for
people to appreciate exactly how significant that was, that we were
able to weather those pretty considerable disruptions.

Mr. SIEMINSKI. Right.

The CHAIRMAN. Because of what we were producing here in this
country at an unprecedented rate, again, going from 60 percent re-
liant on imports to the level that we are at today.

So we thank our friends from North Dakota. It really bothers us
that North Dakota has pushed Alaska out of its leadership position
there, but we are just glad somebody is doing it.

Senator HOEVEN. If I may, Madam Chairman? You made such a
great point today. You talked about the Alaskan pipeline and how
it is in jeopardy if we do not have the right policies.

The CHAIRMAN. Yes.

Senator HOEVEN. So that we can continue to produce domestic
energy rather than rely on energy from the Middle East. You have
highlighted that so well here today with the Administrator. I hope
people are really paying attention, not just what it means to us
here at home and our economy, but to our security in the world.

The CHAIRMAN. Yes.

Senator HOEVEN. I think this hearing has really brought that out
very dramatically. So, thank you.

The CHAIRMAN. I wish all 100 of us were here instead of just the
two of us concluding it. [Laughter.]

But we will make sure that that word gets out.

Again, Mr. Sieminski, thank you so very much.

Mr. SIEMINSKI. Senator, thank you very much. Senator Hoeven.

The CHAIRMAN. We stand adjourned.

[Whereupon, at 12:10 p.m. the hearing was adjourned.]
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QUESTIONS FROM SENATOR JOHN BARRASSO

In response to Senator Franken’s question about the effects of exports of liquefied natural
gas (LNG) in Minnesota, you said that “a state like Minnesota actually has a fairly decent
industrial base in things like heavy construction and services that would be useful in the
[natural gas] producing industry so there would be opportunities for the state of
Minnesota to sell” to natural gas producers. Would you please elaborate on the economic
opportunities that LNG exports would provide Minnesota?

The following manufacturing industries supply goods needed by industries involved
primarily production of oil and gas: non-metallic mineral products, primary metals,
fabricated metals, machinery, computers, and transportation equipment. In 2013, these
industries accounted for 42% of Minnesota’s manufacturing value added, contributing
$23 billion out of the total Minnesota manufacturing value added of $56 billion. Other
service industries support increased oil and gas production, including finance,
transportation services, and information services all of which contributes to Minnesota’s
gross state product. Recent figures for the service sector’s contribution to Minnesota’s
economy are not available, but University of Minnesota Extension analyses indicate
regional strength in these activities,

You also stated that “putting more U.S. natural gas into the global markets would
probably tend to lower the prices for all fuels, including oil, which would then be
reflected in lower gasoline prices in the U.S.” Some might find this to be
counterintuitive, Would you please explain in detail how U.S. natural gas exports would
lower global oil prices and lower gasoline prices in the U.S.?

The additional supply of natural gas into the world market from exports out of the United
States could put downward pressure on global natural gas prices. Lower global natural
gas prices would tend to encourage international consumers to invest in technologies that

consume natural gas in lieu of petroleum products, such as gas-fired power plants and

natural gas vehicles.
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Any displacement of petroleum products by natural gas in the global market would tend
to reduce demand for crude oil and lower global crude oil prices. As crude oil prices are
the main determinant of gasoline prices and as chaunges in crude oil prices are passed
through to gasoline prices, lower crude oil prices would, all other things equal, result in
lower gasoline prices. Although these linkages are clear, the extent to which they would

actually change crude oil and gasoline prices cannot easily be determined.

The relationship between crude oil prices and U.S. gasoline prices is discussed in detail in
a recent EIA report What Drives U.S. Gasoline Prices. The report presents the results of
analysis that demonstrates global (Brent) crude oil prices are more important than U.S.
domestic (WTTI} crude oil prices as a determinant of U.S. gasoline prices. As a result,
lower global crude prices resulting from increased U.S. natural gas prices exports would
tend to lower U.S. gasoline prices. It is important to understand that U.S. gasoline prices
are linked to global crude oil prices through U.S. participation in the global gasoline
market. Gasoline is a globally traded commodity and the United States is an active
participant in the global gasoline market as both an importer and exporter. The United
States relies on imports into the U.S. Northeast, much of which is produced in Europe

from global crude, and exports gasoline from both the Gulf Coast and the West Coast.
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QUESTIONS FROM RANKING MEMBER MARIA CANTWELL

in EIA’s new crude-by-rail (CBR) data series, CBR activity is tracked between pairs of

Petroleum Administration for Defense District (PADD) regions (inter-PADD), within

each region (intra-PADD), and across the U.S.-Canada border.

a) Are there breakdowns of CBR movements specifically by state instead of just by
PADD, especially for Washington within PADD 57

b) Are there plans to add state-level granularity to this data set?

¢) What are the challenges associated with collecting and publishing state-level data for
CBR?

a) No, there are no state breakdowns of CBR data within a PADD.
b) No, there are no plans to add state-level granularity.
¢} The primary challenges are accuracy and protecting confidential data. The data are
estimated from a Carload Waybill Sample, and the sampling approach does not guarantee
that all the appropriate rail movements have been sampled, especially within a region or
state where short line railroads are likely operating. Revealing confidential data is likely
at the state level where fewer than three companies’ data will be revealed or one
company may represent more than 60% of the movements.
EIA initiated the new CBR series with monthly data from January 2010 through the
January 2015 reporting month.
a) What are EIA’s plans for projecting future CBR movements going forward?
b) What are the challenges of projecting CBR movements?
¢} How are CBR movements represented in the modeling and results of the
Annual Energy Outlook?
d) How are CBR movements represented in the modeling and results of the
Short-Term Energy Outlook?
a) EIA’s immediate plans include improving the CBR data by verifying accuracy of the
sampled movements and working with stakeholders, including Canada’s National Energy

Board and the Association of American Railroads (AAR) to verify inclusion of all CBR

imports from Canada and improving near-month estimates.
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b) There are many challenges involved in predicting a lumpy time series that can
experience large month-to-month changes due to the timing of unit train unloadings,
trade-offs with other petroleum and biofuels moved by rail as well as crude oil moved by
other modes (pipeline, tanker or barge), responsiveness to spot oil prices and refinery
economics, seemingly unusual movements due to the regional boundaries of logistics,

uncertainty surrounding derailments and potential regulations, etc.

¢) CBR is not directly represented in AEO2015. When estimates of crude delivery to
refineries were made by AEO analysts in 2014, we did not have historic information on
inter-regional and cross-border CBR movements. Our assumptions about transportation
in specific regions in future AEOs will address the importance of rail as we now

understand if,

d) CBR is not directly represented in STEQO, which is a national-level forecast without

regional balances. EIA’s analysis and forecasting of regional and national petroleum

markets is expected to be greatly enhanced through the use of this newly released data.

In EIA’s testimony, it was stated that the Dakotas/Rocky Mountains region will likely see

the strongest growth in crude oil production.

a)  How would further increases in production from that region affect movements of
crude oil throughout the country, especially by rail?

b)  What have the patterns in the historical data shown us to date?

a) The Dakotas (PADD 2) and Rocky Mountains (PADD 4) are dependent on rail, but

pipelines move more crude than rail from these regions. In 2014, rail moved almost half

of the crude from PADD 2 across PADD borders and one-third of the crude out of PADD
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4. Growth in rail movements from PADDs 2 and 4 depend on the extent of crude

pipeline development.

b) The patterns in historical data have shown that there is tremendous potential for

growth in rail movements, which grew from almost zero in 2010 to 266 million barrels

from PADD 2 and 97 million barrels from PADD 4 in 2014. Pipeline movements have

aiso grown from 2010 to 2014, but the rate of growth for rail has been greater.

Senator Cantwell noted an ongoing concern that EIA continually underestimates the

potential of renewable energy in the Annual Energy Outlook reports.

a) Do you believe the Annual Energy Outlook’s modeling assumptions are keeping up
with the rapidly decreasing costs of renewables, particularly wind and solar?

b)  How can this be improved?

¢)  What kind of resources does EIA need to ensure its modeling tools and surveys are
keeping up with developments in these markets?

Over the past six AEO cycles, EIA has about an even record of overestimating and

underestimating near-term capacity additions for wind in the U.S. when accounting for

projections that correctly align with Federal tax policy for wind. That is, for the years

that the AEO or its side cases indicated the Production Tax Credit was in place, and it

actually was in place, EIA has a well centered wind capacity estimate. While AEO

renewable projections generally perform well when compared with outcomes consistent

with the modeled laws and policies, the pace of development in the solar PV market has

presented a challenge. As aresult, EIA has increased its attention to short-term changes

in capital costs as well as ensuring the accurate representation of projects planned for the

near term.
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a) While tracking changes in capital costs of just about any generating technology is
difficult due to the lack of timely, consistently collected data, wind and solar markets
have been somewhat easier to track because of the regular release of market reports from
DOE, as well as from EIA’s own periodic assessment of project costs. While EIA’s
assessment is intended to provide a more comprehensive look at the full scope of costs
incurred by developers than the methods used by DOE, the DOE reports are produced
more frequently, and have allowed EIA to adjust costs as warranted for each AEQ cycle
when both reports have been available (approximately the most recent five AEO cycles).
Other, less reliable assessments for these costs, particularly solar PV costs, are available,
and EIA monitors these assessments because they provide still more frequent views of
cost dynamics (quarterly, compared to annual DOE reports and the less frequent EIA

reports).

b) Capital cost estimation is particularly challenging for technologies for which few if
any commercial scale projects have recently been undertaken in the United States.

Unlike wind and solar, with their substantial and recently installed capacity base to draw
from, many technologies, such as coal, nuclear, and advanced carbon capture plants have
little to no recent domestic experience from which to draw capital cost estimates. Even
with technologies like combustion turbines and combined cycle units, there are no
comparable efforts by DOE or other sources to comprehensively track installation costs.
EIA is partially addressing shortcomings in capital cost data collection by including
limited questions on capital cost on the Form EIA-860 (The Annual Electric Generator
Report). Even to the extent that EIA is able to consistently collect actual capital cost data

from new utility-scale plants, the data may have limitations in terms of the lack of
6
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consistent understanding of the survey questions by respondents, as well as timeliness of
the cost information, Additionally, this approach will still not produce reliable
information for technologies without recent construction activity. Therefore, EIA expects
to continue to use private, DOE, and EIA-commissioned studies to provide the most
complete view of capital costs and capital cost trends for wind, solar, and the wide

variety of other technologies evaluated by EIA.

¢) EIA regularly assesses its analytical and statistical programs and develops program
and funding requests to enable them to reflect the changing dynamics of the energy
landscape. EIA’s FY 2016 budget request of $131 million includes funding to address

these and other renewables related challenges faced by EIA.
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QUESTIONS FROM SENATOR SHELLY MOORE CAPITO

Mr. Sieminski, as you know, coal and natural gas are extremely important to my home
state of West Virginia. According to your agency’s outlook for 2015, coal use ina
reference case grows from 18 quadrillion BTU in 2013 to 19 quadrillion BTU in 2040.
The outlook also stipulates that said reference case does not take the EPA’s proposed
Clean Power Plan into account, Does this report maintain that, absent this
Administration’s Clean Power Plan, coal usage in the US would increase through 20407
The Annual Energy Outlook 2015 (AEO2015) Reference case takes into account existing
legislation and regulations and therefore excludes EPA’s proposed Clean Power Plan
(CPP). However, the projections do include EPA’s Mercury and Air Toxics Standards
(MATS), the Northeast’s Regional Greenhouse Gas Initiative (RGGI), the California
Global Warming Solutions Act of 2006 (Assembly Bill 32, or AB 32), state Renewable

Portfolio Standards (RPS), and an assessment of investment risks associated with high

carbon dioxide emitting projects,

Coal use is projected to rise by 0.7% per year between 2013 and 2024 and then level off,
growing by a more modest 0.1% per year thereafter through 2040. Coal consumption is
5.5% higher in 2040 than in 2013, but still 6,.5% lower than peak coal consumption in
2007. This outcome is primarily the result of increased utilization of existing coal plants,
from 60% in 2013 to 75% in 2040, which occurs as a result of rising natural gas prices
relative to coal in the Reference case. Competitive natural gas prices, low electric
demand growth, relatively high capital costs, and existing legislation and regulations
result in 40 GW of retirements from 2013 to 2025 and less than 1 GW of coal-fired

additions through 2040 in the Reference case.
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As illustrated in the AEO2015 side cases, higher economic growth and higher natural gas
and oil prices, can lead to greater consumption of coal than represented in the Reference
case, but lower economic growth can also lead to lower coal consumption compared to
the Reference case. The High Oil and Gas Resource case shows coal consumption falling
from 2013 levels under natural gas resource and technology assumptions that result in

natural gas prices below $4 per million btu through 2033,

Your agency’s 2015 Top 2015 100 US Oil and Gas Fields report released in March of
this year notes that the Marcellus — a shale formation very important to my home state of
West Virginia for obvious reasons - became the number one U.S. gas field by estimated
proved reserves in 2013. In fact, in the AEO2015 reference case, over half of the
increase in shale gas production comes from two formations — one of which is the
Marcellus, Shale gas production has been an economic driver for West Virginia and
other states in the region. Additionally, the Annual Energy Outlook 2015 report states that
“In the AEO2015 Reference Case, the U.S. becomes an overall net exporter of natural
gas in 2017, one year earlier than in AEO 2014.” The opportunity is clearly massive, In
the meantime, there are some very serious regulatory threats coming at the industry that
could negatively affect natural gas producer’s ability to continue their safe and
responsible development of natural gas including the new BLM hydraulic fracturing rule
and the to—-be—proposed methane regulations as promised by the Obama Administration
under 111{(d). What assumptions about these regulations did you incorporate into your
projections? How would you think the implementation of these regulations affect your
projections?

The cases in EIA’s Annual Energy Outlook 2015 (AEQ2015) assume that current laws
and regulations remain generally unchanged throughout the projection period. The BLM
recently released final standards regarding hydraulic fracturing on public and American
Indian lands were not included, as the modeling for AEO was finalized prior to the March
20, 2015 release of those standards. Similarly, the methane regulations under 111 (d)

were not included as they have not been proposed or implemented.

EIA has not produced an analysis regarding the effects that either of these regulations

would have on natural gas production in EIA’s projections.
9
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QUESTIONS FROM SENATOR JOE MANCHIN 1

In the AEO’15 Reference case, traditional electricity baseload assets (coal and nuclear)
see existing units® average age grow considerably, as few new units are introduced. After
near term retirements, coal-fired generation experiences | GW of new capacity and
approximately 250 GW remains in 2040, with an average unit age of approximately 65
years. For nuclear generation, by 2040 and the average age is approximately 60 years for
roughly 100 GW of capacity. 10 GW of new coal and nuclear capacity over 25 years
stands in contrast to 18 past years with introduction of more than 10 GW of coal and
nuclear capacity in one year. These traditional baseload assets have produced over two
thirds of all electricity generation in the U.S. over the last 16 years. Has EIA considered
the reliability implications and the size of deferred costs for asset replacement, associated
with allowing roughly 350 GW of baseload assets to reach an average age of 60 years or
more, by 2040?

EIA does consider age-related expenses for baseload assets. As noted in the Assumptions
documentation to the Annual Energy Outlook (AEQ), an additional $7 per kW capital
charge for fossil plants and $33 per kW capital charge for nuclear plants in constant 2013
dollars is added to the annual fixed operation and maintenance (O&M) costs for plants
beyond 30 years of age. These added age-related costs account for major repairs or
retrofits, decreases in plant performance, and/or increases in maintenance costs to
mitigate the effects of aging. In the AEO, a generating unit is assumed to retire if the
expected revenues from the generator are lower than the annual going-forward costs —
including age-related costs, fuel, O&M costs and annual capital additions, which are unit-
specific and based on historical data -- and if the overall cost of producing electricity can
be lowered by building new replacement capacity. The average annual cost attributed to

capital improvements for existing plants are $17 per kW for coal plants and $22 per kW

for nuclear plants (in 2013 dollars).

Reserve margin —the percentage of capacity in excess of peak demand required to

adequately maintain reliability during unforeseeable outages—in the AEO2015
10
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Reference case is set based on regional Reference Margins reported to NERC and ranges
from 14% to 17%. No further assumptions are made in the AEO2015 regarding the

reliability or availability of aging generation assets.

Though not included in the menu of side cases for the AE0O2013, the AE02014 did
include a series of side cases evaluating the impacts of higher levels of coal and nuclear
retirements. For instance, in the AEO2014 Accelerated Coal Retirements case, higher
fuel prices and O&M costs serve as a proxy for assumptions that might lead to increased
coal plant retirements. In this case, 110 GW of coal plants retire by 2040, 117% more
than the AEO2014 Reference case. Across these various retirement cases, increases in
natural gas-fired generation primarily compensate for lost baseload capacity resulting in
increases in the delivered price of natural gas to the electric sector and in the aggregate
retail electricity prices of up to 11% and 12%, respectively.

Particularly, for the 250 Gigawatts of coal units remaining in 2040 (in the Reference
case), with an average unit age of approximately 65 years, the expectation of operating at
75% capacity factor (reference page 25 of AEO’15 report) is optimistic and not supported
by historic coal unit performance data, based on age. If the units do perform in
accordance with historic operating performance of coal plants with age, they will not
reliably meet baseload demand requirements and a significant share of generation in the
forecast, particularly from 2030 through 2040, will not be available as expected. This
topic has been discussed with EIA. Could EIA agree to conduct further analysis with
coal and electricity industry specialists to reevaluate their assumptions for the likely
operating performance of coal units with age?

EIA recognizes that this is an important area of concern and is involved in efforts to
further research the issue. Within the past year, EIA staff conducted meetings with
National Energy Technology Laboratory (NETL) staff who have also been investigating
coal-fleet aging issues, and both EIA and NETL staff recently participated in a public

meeting of the Coal Utilization and Research Council on the subject. EIA is currently
i1
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considering options for further assessment, such as a public workshop featuring industry
and government representation, to further explore the costs and operating performance
issues associated with aging coal plants.

The High Oil Price side case may be especially relevant due to current turmoil in critical
energy producing regions of the world. Coal-to-liquids (CTL) appears as a additional
domestic technelogy in support of national energy security, with 710,000 barrels per day
forecast in 2040, Integral to this overall process, is an opportunity for Enhanced Oil
Recovery (EOR) using the CO2 byproduct of the CTL production. This byproduct can
be used in EOR to produce 2 to 3 barrels of additional oil from each ton of CO2. In order
to properly reflect the full energy security benefit of the complete CTL with CO2-EOR
process, can EIA endeavor to more clearly characterize the total incremental oil
production that has been modeled for the entire process? In addition, can EIA identify
the amounts of CO2 stored through EOR, in their modeling of this process, as a reflection
of parallel climate benefits to be derived in this scenario?

In the High Oil Price case, incremental EOR production using CO- from CTL increases
from 10,000 bbl/d in 2025 to 155,000 bbl/d in 2040, with cumulative incremental crude
oil production totaling nearly 560 million barrels over this period. Roughly 185 million
metric tons of CO; is purchased from CTL plants from 2025 through 2040 for use in
EOR operations at an average of $85 per metric ton (2013 dollars). The CO; could
remain stored at the original EOR site or extracted for use in other EOR projects. This
secondary recycling of CO2 is not reflected in the current AEO but would result in
additional incremental oil production. The outlook does not include the additional cost to

producers if legislation is passed that would require the EOR operator to guarantee the

long-term storage of CO,.
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QUESTIONS FROM CHAIRMAN LISA MURKOWSKI

According to the Annual Energy Outlook 2015 Reference Case (Table A13), EIA projects
that in 2040 the United States will be consuming 29.70 trillion cubic feet of natural gas
per year, producing 29.90 trillion cubic feet of natural gas per year, and exporting (in net
terms) 5.62 trillion cubic feet of natural gas per year. Please comment on the impact such
exports may have on natural gas prices.

EIA did not perform analysis in the Annual Energy Outlook 2015(AEQ2015) on a case
that limited natural gas exports. As such, the price effects of exports in the AEQ2015

Reference case are not quantifiable.

In October, EIA released the study, at the request of the Department of Energy’s Office
of Fossil Energy, Effects of Increased Levels of Liguefied Natural Gas Exports on U.S.
Energy Markets (http://www.eia.gov/analysis/requests/fe/). In this study, EIA examined
the impact of increasing LNG export levels in several cases from the Annual Energy
Outlook 2014 (AEO2014). One finding of that study was that increased LNG exports led
to increased domestic natural gas prices. For example, starting from the AEQ2014
Reference case baseline, which included 7.4 billion cubic feet per day (Bef/d) of LNG
exports, projected average natural gas prices in the Lower 48 states received by producers
in the export scenarios are 4% (12-Bef/d scenario) to 11% (20-Bef/d scenario) more than
their base projection on average over the 2015-40 period. Percentage changes in
delivered natural gas prices, which include charges for gas transportation and
distribution, are lower than percentage changes in producer prices, particularly for
residential and commercial customers. Starting from the AEO2014 Reference case

baseline, projected average residential natural gas prices in the export scenarios are 2%
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(12-Bef/d scenario) to 5% (20-Bef/d scenario) above their base projection over the 2015-

40 period.

Note: Dry natural gas production in the Annual Energy Outlook 2015 Reference case
reaches 35.45 trillion cubic feet in 2040. The production volume cited in the question,
29.90 trillion cubic feet, is incorrect. Total supply, which is inclusive of net imports, in
the Reference case is 29.90 trillion cubic feet in 2040,

In the Short-Term Energy Outlook released on April 7, EIA notes that Iran holds some 30

million barrels of crude oil in storage and can “ramp up” production by some 700,000
barrels per day by the end of 2016 in the event that sanctions are lifted.

a) If Iran is allowed to export freely to global markets, would you expect most of
this new projected production to be exported? If so, approximately how much?

b) EIA notes in the Short-Term Energy Outlook that the price of Brent crude oil
could fall between $5 and $15 per barrel if sanctions are lifted. All else equal,
would you expect domestic U.S. benchmarks to also decline?

¢) Generally speaking, would lower domestic oil prices put upward or downward
pressure on U.S. crude oil production?

a) EIA estimates that the maximum level of growth in crude oil production that Iran could
achieve by the end of 2016 is 700,000 barrels per day, but this is dependent on a host of
factors, such as the timing of sanctions relief and any technical output challenges Iran
may face. Furthermore, the global oil market is currently well supplied, as reflected by
global net inventory builds through 2014 and projected during 2015, even without an
increase to Iran’s production, Iran’s ability to ramp up production will most likely be
challenged by its ability to find buyers. If sanctions are lifted, EIA does expect that
increases in Iran’s crude oil production will result in increases to the country’s crude oil

exports. However, the amount that Iran can increase production and exports if sanctions

are lifted is still unclear, particularly because of current market conditions. The $5-$15
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lower price compared to our current forecast reflects the uncertainty surrounding the

timing and magnitude of those additional Iranian barrels entering the global market.

b) Yes. In the event that sanctions were to be lifted, and in the absence of other market
developments, EIA expects that U.S. domestic crude oil prices would decline by a similar
amount compared to international crude oil benchmarks. The relationship between Brent
and West Texas Intermediate (WTI) crude oil prices is primarily driven by transportation
costs, construction of U.S. infrastructure to transport crude oil, and refinery economics.
The presence of additional volumes of Iranian crude oil in the global market would likely

have little to no effect on the Brent-WTI spread.

¢) Lower domestic oil prices put downward pressure on U.S. crude oil production.
However, the relationship is not necessarily directly proportional. Many U.S, crude oil
producers (operators) use hedging to lock in the price they receive for production, which
insulates them from oil price market fluctuations. Additionally, operators use different
business strategies for purchasing drilling rig services and well completion services.
Some producers will terminate contracts early, while others will not renew contracts.

Finally, cash flow and debt service requirements impact operator production decisions.

15
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QUESTIONS FROM SENATOR DEBBIE STABENOW

The Annual Energy Outlook projects that under existing policies electricity from wind
power will increase 32 percent to 86 gigawatts by 2030. The Department of Energy’s
recent Wind Vision report estimates that the United States could produce 224 gigawatts
of wind energy by 2030 -- enough to power 61 million homes. Do you agree with the
Wind Vision report that with the right set of policies we could produce three and half
times as much wind power by 2030?

The Annual Energy Outlook includes only existing policies. While EIA does not take a
position on policy issues, recent EIA analyses show that policy choices can significantly
affect projected wind generation. EIA’s analysis of EPA’s proposed Clean Power Plan
rule, issued on May 22, is one example. With the specified requirement that states reduce
carbon dioxide emissions from existing generating units to meet state-specific emission
rate goals, EIA projects significant wind capacity additions as an important compliance
strategy. Projected levels of wind capacity by 2030 vary significantly, depending on the
particular case being analyzed, and range from about 142 GW with high availability of
natural gas resources, up to 218 GW if the rule results in extensive cooperation among
states in meeting the emission rate goals. Although compliance with the proposed Clean
Power Plan rule as modeled in EIA’s study significantly boosts wind generation, the
analysis was not intended to determine policy mechanisms to achieve a specified level of
wind capacity, and does not necessarily reflect EIA’s view about what other policies may
or may not be able to achieve a given capacity level. Furthermore, the study did not
consider the same set of policy assumptions implicitly embedded in the Wind Vision
report.

If wind generates between 86 gigawatts and 224 gigawatts by 2030, does the Department

project that rates for electricity from wind would be at or below the cost of electricity
from fossil fuels?
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EIA projects in the AEO2015 Reference case that having reached 87 GW of capacity by
2030, wind’s national average levelized cost of electricity (LCOE) is $73/megawatt hour
{MWh) — below the $76/MWh national average for an advanced natural gas combined
cycle plant. The 224 GW estimate cited in the question refers to the Wind Vision Study.
An unrelated recent EIA analysis of EPA’s proposed Clean Power Plan rule for existing
fossil-fueled generating units found that compliance with the proposed rule, assuming
extensive cooperation across states, would result in 218 GW of wind capacity by 2030.
In this case, in 2030 the average wind LCOE is $76/MWh, compared to $68/MWh for
advanced natural gas combined cycle. Wind costs are somewhat higher, as increasing
wind builds tend to push new wind builds to lower quality, higher cost sites; natural gas
generation costs somewhat less, as reduced use of this fuel reduces pressure on natural

gas supplies,

However, LCOE comparisons among specific technologies do not necessarily provide an
accurate accounting of the economic competitiveness of a technology. It is important to
also consider ~ as do project developers, grid operators, and utilities - the relative values
of the technologies as well as the need for new sources of generation and capacity. The
existing generation mix, time-of-day and seasonal overlap with generation and demand,
and contribution to system reliability also have substantial effect on the value of
intermittent resources like wind. A more meaningful assessment of the competitiveness
of wind takes into account both its cost and its system value. For a more detailed
discussion of this topic, please see EIA’s publication “Levelized Cost and Levelized

Avoided Cost of New Generation Resources in the Annual Energy Qutlook 2015”.
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Given slow growth in electricity demand, new generation from wind may often displace
generation from existing capacity whose fixed cost has already been incurred. In such
settings, a decision to add wind capacity saves only the fuel cost of the resource it
displaced, which in the case of goal and nuclear generators is a small fraction of their

LCOE.

In sum, both the cost and value of new wind capacity (and the cost and value of the
alternative sources of generation) would be highly sensitive to the particular policy,
technology, or market pathway used to promote or encourage capacity adgiitions.
Mechanisms such as technology tax credits, carbon taxes, or renewable portfolio
requirements all affect the market in different ways, and will distribute costs and impacts

in different ways.

18



75

Annual Energy
Outlook 2015

with projections to 2040




76

v further information . . .

The Annual Energy Outlook 2015 (AEQ2015) was prepared by the U.S, Energy Information Administration (EIA), under th
of John 1. Conti v, 202/586-2222), Assistant Administrator of Energy Analysis; Paul D. Holtberg 1

, 202/586-1284), Team Leader, Analysis Integration Team, Office of Integrated and internationat Energy Analysis; James
. Diefenderfer (i 202/586-2432), Director, Office of Electricity, Coal, Nudlear, and Renewables Analysis;
Sam A. Napolitano 202/586-0687), Director, Office of integrated and International Energy Analysis; A.
Michaet Schaal (¢ 202/586-5590), Directos, Office of Petroleumn, Natural Gas, and Biofuels Analysis; James
T. Turnure 2/586-1762), Director, Office of Energy Consumption and Efficiency Analysis; and Lynn D.
Waestfall (| 202/586-9999), Director, Qffice of Energy Markets and Financial Analysis.

Complimentary copies are avallable to certain groups, such as public and academic libraries; Federal, State, local, and foreign
governments; EIA survey respondents; and the media. For further information and answers to questions, contact;

Office of Communications, E-40
Forrestal Building, Room 2G-090
W00 Independence Avenue, SW.
Washington, DC 20585
Telephone: 202/586-8800 Fax: 202/586-0727
(24-hour automated information ling) Website: |

Specific questions about the information in this report may be directed to:

02/586-1284)

L 202/586-1722)
202/586-1469)
02/586-0934)
202/586-1132)
202/586-4787)
202/586-4787)
02/586-1047

L 202/586-3208)
, 202/586-3208)

General guestions Paul Holtberg
National Energy Modeling System Dan Skelty
Data availability Paul Kondis
Execulive summary Perry Lindstrom
Econormic activity . Kay Smith
World oil prices Laura Singer (
international ot production ..o oo Laura Singer (i
international oil demand . Linda E. Doman
Residential demand Kevin Jarzomski
Commercial demand Kevin Jarzomski (k

industrial demand Kelly Pert (¢ 202/586-1743)
Transportation demand John Maples 02/586-1757)
Electricity generation, capacity Jeff Jones 202/586-2038)

202/586-1494)
v, 202/586-2867)

Electricity generation, emissions . Laura Martin
Electricity prices Lori Aniti (¢
Nuclear energy Nancy Slater-Thompson
Renewable energy ... Gwen Bredehoeft
Oil and natural gas production Terry Yen (¢
Wholesale natural gas markets Katherine Teller
Gil refining and markets John Powell G
Ethanol and biodiesel ... Anthony Radich
Coal supply and prices Michael Mellish &
Carbon dioxide emissions Perry Lindstrom (p
AEQ2015 is available on the EIA website at i
results, and other detailed results are available a 3
Other contributors to the report include Greg Adams, Vipin Arora, Justine Barden, Bruce Bawks, Joseph Benneche, Erin Boedecker,
Michelle Bowman, Scott Bradley, Michael Bredehoeft, William Brown, Phil Budzik, Nicholas Chase, Michael Cole, Owen Comstock,
Troy Cook, David Daniels, Margie Daymude, Laurie Falter, Mindi Farber-DeAnda, Faouzi Aloufou, Michael Ford, Adrian Geagla,
Peter Gross, Susan Hicks, Sean Hill, Behjat Hojjati, Patricia Hutchins, Ayaka Jones, Diane Kearney, Eric Krall, Angelina LaRose,
Thomas Lee, Tancred Lidderdale, Danielle Lowenthal-Savy, David Manowitz, Vishakh Mantri, Elizabeth May, Chris Namovicz, Paul
Otis, Stefanie Palumbo, Jack Perrin, David Peterson, Chetha Phang, Mark Schipper, Elizabeth Sendich, John Staub, Russell Tarver,
Dana Van Wagener, and Steven Wade,

v, 202/586-9322)
202/586-5847)

, 202/586-618
202/586-6201)

ki)

202/586-0504)

; 202/586-2136)

02/586-0934)

Assumptions underlying the projections, tables of regional

IS,




77

ergy

With Projections to 2040

April 2015

This publication is on the WEB at:

www.eia.sov/Iorecasts/aeo

This report was prepared by the U.S. Energy Information Administration (E1A), the statistical and
analytical agency within the U.S. Department of Energy. By law, EIA’s data, analyses, and forecasts
are independent of approval by any other officer or employee of the United States Government. The
views in this report therefore should not be construed as representing those of the Department of
Energy or other Federal agencies.



78

Preface

The Annual Energy Outiook 2015 (AEQZ015), prepared by the U.S. Energy Information Administration (E1A), presents fong-term
annual projections of energy supply, demand, and prices through 2040. The projections, focused on U.S. energy markets, are
based on results from EIA's National Energy Modeling System (NEMS). NEMS enables EIA to make projections under alternative,
internally-consistent sets of assumptions, the results of which are presented as cases. The analysis in AEQ2015 focuses on six
cases: Reference case, Low and High Economic Growth cases, Low and High Qil Price cases, and High Oll and Gas Resource case.

For the first time, the Annual Energy Outlook (AEQ) is presented as a shorter edition under a newly adopted two-year release cycle.
With this approach, full editions and shorter editions of the AEO will be produced in alternating years. This approach will allow
EIA to focus more resources on rapidly changing energy markets both in the United States and internationally and how they might
avolve over the next few years. The shorter edition of the AEQ includes a more limited number of model updates, predominantly
to reflect historical data updates and changes in legislation and regulation. The AEQ shorter editions will include this publication,
which discusses the Reference case and five alternative cases, and an accompanying Assumptions Report! Other documentation—
including documentation for each of the NEMS models and a Retrospective Review—will be completed only in vears when the full
edition of the AEQ is published.

This AEQ2015 report includes the following major sections:

-

Executive summary, highlighting key results of the projections

°

Economic growth, discussing the economic outlooks completed for each of the AEG2015 cases

B

Energy prices, discussing trends in the markets and prices for crude oif, petroleum and other liquids,” natural gas, coal, and
electricity for each of the AEC2015 cases

Delivered energy consumption by sector, discussing energy consumption trends in the transportation, industrial, residential,
and commercial sectors

-

Energy consumption by primary fuel, discussing trends in energy consumption by fuel, including natural gas, renewables, coal,
nuclear, liquid biofuels, and oit and other liquids

®

Energy intensity, examining trends in energy use per capita, energy use per 2009 dollar of gross domestic product (GDP), and
carbon dioxide (CO2) emissions per 2009 dollar of GDP

Energy production, imports, and exports, examining production, import, and export trends for petroleumn and other liquids,
natural gas, and coal

°

Electricity generation, discussing trends in electricity generation by fuel and prime mover for each of the AEQ2015 cases

Energy-related CO2 emissions, examining trends in CO2 emissions by sector and AEQ2015 case.

Summary tables far the Six cases are provoded in Appendixes A through D, Complete tables are available in a table browser on EIA's
website, at hiip . Appendix E provides a short discussion of the major changes adopted in
AEQ2015 and a brief companson of the AEQ2075 and Annual Energy Qutiook 2074 results. Appendix F provides a summary of the
regional formats, and Appendix G provides a summary of the snergy conversion factors used in AEQ2015,

The AEO2015 projections are based generally on federal, state, and local laws and regulations in effect as of the end of October 2014,
The potential impacts of pending or proposed legisiation, regulations, and standards (and sections of existing legislation that require
implementing regulations or funds that have not been appropriated) are not reflected in the projections (for example, the proposed
Clean Power Plan®). In certain situations, however, where it is clear that a law or a regulation will take effect shortly after AEO2015
is completed, it may be considered in the projection.

AEQ2075 is published in accordance with Section 205¢ of the U.S, Department of Energy (DOE) Organization Act of 1977 (Public
taw 95-91), which requires the EIA Administrator to prepare annual reports on trends and projections for energy use and supply.

S. Energy information Adm ration, Assumptions to the Arnual Energy Outicok 2015, DOE/EIA-0554(2015) {Washington, DC, to be published),

ndd other liguids) include crude oft and products of petroteum refining, natural gas liquids, biofuels, and iquids derived from
ncluding coal-to-liguids and gas-to-liquids)

on Agency, “Carbon Poliution Emission Guidelines for Existing Stationary Sourc
June 18, 2014),
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Execuntive summary

Projections in the Annual Energy Quilook 2015 (AEO2015) focus on the factors expected to shape U.S. energy markets through
2040. The projections provide a basis for examination and discussion of energy market trends and serve as a starting point for
analysis of potential changes in U.S, energy policies, rules, and regulations, as well as the potential role of advanced technologies.
Key results from the AEQ2015 Reference and alternative cases include the following:

The future path of crude oil and natural gas prices can vary substantially, depending on assumptions about the size of global
and domestic resources, demand for petroleun products and natural gas (particularly in non-Organization for Economic
Cooperation and Development (non-OECD) countries), levels of production, and supplies of other fuels. AEC2015 considers
these factors in examining alternative price and resource availabiity cases,

Growthin U.S, energy production—led by crude oil and natural gas—and only modest growth in demand reduces U.S, reliance on
imported energy supplies. Energy imports and exports come into balance in the United States starting in 2028 in the AEO2015
Reference case and in 2019 in the High Oil Price and High Oil and Gas Resource cases. Natural gas is the dominant US, energy
export, while liquid fuels® continue to be imported.

Through 2020, strong growth in domestic crude ofl production from tight formations leads to a decline in net petroleum imports®
and growth in net petroleurn product exports in all AEG2015 cases. In the High Oi and Gas Resource case, increased crude
production before 2020 results in increased processed condensate® exports. Slowing growth in domestic production after 2020
is offset by increased vehicle fuel economy standards that Jimit growth in domestic demand. The net import share of crude ol
and petroleum products supplied falls from 33% of total supply in 2013 to 17% of total supply in 2040 in the Reference case.
The United States becomes a net exporter of petrolewrn and other liquids after 2020 in the High Oil Price and High Oil and Gas
Resource cases because of greater U.S. crude oil production,

The United States transitions from being a modest net importer of natural gas to a net exporter by 2017, U.S. export growth
continues after 2017, with net exports in 2040 ranging from 3.0 trillion cubic feet (Tef) in the Low Oif Price case to 131 Tef in
the High Qif and Gas Resource case,

Growth in crude ofl and dry natural gas production varies significantly across oil and natural gas supply regions and cases,
forcing shifts in crude oil and natural gas flows between U.S. regions, and requiring investment in or realignment of pipefines
and other midstream infrastructure.

U.S. energy consumiption grows at a modest rate over the AEQ2015 projection period, averaging 0.3%/vear from 2013 through
2040 in the Reference case. A marginal decrease in transportation sector energy consumption contrasts with growth in most
ather sectors. Declines in energy consumption tend to result from the adoption of more energy-efficient technologies and
existing policies that promote increased energy efficiency.

Growth in production of dry natural gas and natural gas plant liquids (NGPL) contributes to the expansion of several
manufacturing industries (such as bulk chemicals and primary metals) and the increased use of NGPL feedstocks in place of
petroleum-based naphtha’ feedstocks.

Rising long-term natural gas prices, the high capital costs of new coal and nuclear generation capacity, state-level policies, and
costreductions for renewable generation in a market characterized by relatively slow electricity demand growth favor increased
use of renewables.

Rising costs for electric power generation, transmission, and distribution, coupled with relatively slow growth of electricity
demand, produce an 18% increase in the average retall price of electricity over the period from 2013 to 2040 in the AED2015
Reference case. The AEC2075 cases do not include the proposed Clean Power Plan.®

tmproved efficiency in the end-use sectors and a shift away from more carbon-intensive fuels help to stabilize U.S. energy-
related carbon dioxide {CO2) emissions, which remain below the 2005 level through 2040,

The futore path of crude oil prices can vary substastially, depending on assumptions about the size of the
resource and growth in demand, particularly in non-QECD countries

AEQ2015 considers a number of factors related to the uncertainty of future crude oil prices, including changes in worldwide
demand for petroleum products, crude ol production, and supplies of other fiquid fuels. In all the AEO2015 cases, the North Sea
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Brent crude oil price reflects the waorld market price for light sweet crude, and all the cases account for market conditions in 2014,
including the 10% decline in the average Brent spot price to $97/barrel (bb) in 2013 dollars.

In the AEQ2015 Reference case, continued growth in U.S. crude ofl production contributes to a 43% decrease in the Brent crude
oil price, to $56,/bbl in 2015 (Figure EST), Prices rise steadily after 2015 in response to growth in demand from countries outside
the OECD; however, downward price pressure from continued increases in U.S. crude oil production keeps the Brent price below
$80/bblthrough 2020. U.S. crude off production starts to decline after 2020, but increased production from non-OECD countries
and from countries in the Organization of the Petroleum Exporting Countries (OPEC) contributes to the Brent price remaining
below $100/bbi through 2028 and limits the Brent price increase through 2040, when it reaches $141/bbl.

There is significant price variation in the alternative cases using different assumptions. In the Low Oif Price case, the Brent price
drops to $52/bbl in 2015, 7% lower than in the Reference case, and reaches $76/bbl in 2040, 47% lower than in the Reference
case, largely as a result of lower non-OECD demand and higher upstream investment by OPEC. In the High Oil Price case, the
Brent price increases to $122/bblin 2015 and to $252/bblin 2040, largely in response to significantly lower OPEC production and
higher non-QECD demand. In the High Gl and Gas Resource case, assumptions about overseas demand and supply decisions do
not vary from those in the Reference case, but U.S. crude oil production growth is significantly greater, resulting in lower U.S. net
imports of crude ofl, and causing the Brent spot price to average $129/bbl in 2040, which is 8% lower than in the Reference case.

Future natural gas prices will be influenced by a number of facters, including oil prices, resource availability,
and demand for natural gas

Projections of natural gas prices are influenced by assumptions about off prices, resource availability, and natural gas demand.
In the Reference case, the Henry Hub natural gas spot price (in 2013 dollars) rises from $3.69/million British thermal units (Btw)
in 2015 to $4.88/million Btu in 2020 and to $7.85/million Btu in 2040 (Figure ES2), as increased demand in domestic and
international markets leads o the production of increasingly expensive resources.

In the AEQ2015 alternative cases, the Henry Hub natural gas spot price is lowest iny the High Oil and Gas Resource case, which
assumes greater estimated ultimate recovery per well, closer well spacing, and greater gains in technological development. In the
High Oil and Gas Resource case, the Henry Hub natural gas spot price falls from $3.14/million Btu in 2015 to $3.12/million Btu in
2020 {36% below the Reference case price) before rising to $4.38/million Btu in 2040 (44% below the Reference case price).
Curnulative U.S. domestic dry natural gas production from 2015 to 2040 is 26% higher in the High Oil and Gas Resource case
than in the Reference case and is sufficient te meet rising domestic consumption and exports—both pipeline gas and liquefied
natural gas (LNG)—even as prices remain low.

Henry Hub natural gas spot prices are highest in the High Ol Price case, which assumes the same level of resource availability as the
AEQ2015 Reference case, but different Brent crude off prices. The higher Brent crude oil prices in the High Ol Price case affect the
level of overseas demand for U.S. LNG exports, because international LNG contracts are often linked to crude oil prices—although the
finkage is expected to weaken with changing market conditions, When the Brent spot price rises in the High Ol Price case, world LNG
contracts that are linked to ofl prices become relatively more competitive, making LNG exports from the United States more desirable.

In the High Oil Price case, the Henry Hub natural gas spot price remains close to the Reference case price through 2020; however,
higher overseas demand for U.S. LNG exports raises the average Henry Hub price to $10.63/miflion Btu in 2040, which is 35%
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above the Reference case price. Cumulative U.S. exports of LNG from 2015 to 2040 in the High Qil Price case are more than
twice those in the Reference case. The opposite ocours in the Low Oil Price case: fow Brent crude oil prices cause oil-linked LNG
contracts to become relatively less competitive and make U.S, LNG exports less desirable. Lower overseas demand for U.S. LNG
exports causes the average Henry Hub price to reach only $7.15/million Btu in 2040, 9% lower than in the Reference case.

Global growth and trade weaken beyond 2025, creating headwinds for U.S. export-orienied industries

Inthe AEQ2015 projections, growth in U.S. net exports contributes more to GDP growth than it has over the past 30 years (partially
due to a reduction in net energy imports); however, its impact diminishes in the later years of the projection, reflecting slowing
GDP growth in nations that are U S, trading partners, along with the impacts of exchange rates and prices on trade. As economic
growth in the rest of the world slows (as shown in Table ES1), so does U.S. export growth, with commensurate impacts on growth
in manufacturing output, particularly in the paper, chemicals, primary metals, and other energy-intensive industries. The impact
varies across industries.

Recent model revisions to the underlying industrial supply and demand relationships® have emphasized the importance of trade
to manufacturing industries, so that the composition of trade determines the level of industrial output. Consumer goods and
industrial supplies show higher levels of net export growth than other categories throughout the projection. The diminishing net

export growth in all categories in the later years of the projection explains much of the leveling off of growth that occurs in some
trade-sensitive industries.

1.8, net energy imports decline and ultimately end,

3. net s imports i “R3ES, largely in response to increased oil and dry natural
gas production
a0 History 2013 Projections Energy imports and exports come into balance in the United

States in the AEQ2015 Reference case, starting in 2028, In
the High Oif Price and High Gil and Gas Resource cases, with
higher U.S. crude ofl and dry natural gas production and lower
imports, the United States becomes a net exporter of energy
in 2019, tncontrast, inthe Low Of Price case, the United States
remains a net energy importer through 2040 (Figure ES3).

Economic growth assumptions alsa affect the U.S. energy
trade balance. in the Low Economic Growth case, U.S. energy
imports are lower than in the Reference case, and the United
States becomes a net energy exporter in 2022, In the High
Economic Growth case, the United States remains a net
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change in the Reference case. Dry natural gas production remains the largest contributor to total U.S. energy production through
2040 in ail the AEC2075 cases, with a higher share in the High Qil and Gas Resource case (38%) than in the Reference case
{34%) and all other cases. In 2013, dry natural gas accounted for 30% of total U.S. energy production.

Coal's share of total U.S, energy production in the High Oif and Gas Resource case falls from 26% in 2013 t0 15% in 2040. Inthe
Reference case and most of the other AED2015 cases, the coal share remains slightly above 20% of total U.S, energy production
through 2040; in the Low Oif Price case, with fower oil and gas production levels, it remains essentially flat at 23% through 2040,

Continued strong growth in domestic production of crude oil from tight formations leads to a decline in net
impeorts of crude oil and petroleum products

U.S. crude oif production from tight formations leads the growth in total U.S. crude off production in all the AEO2075 cases. Inthe
Reference case, lower levels of domestic consumption of iquid fuels and higher levels of domestic production of crude off push
the net import share of crude oil and petroleum products supplied down from 33% in 2013 t0 17% in 2040 (Figure ES4),

In the High Qil Price and High O and Gas Resource cases, growth in tight off production results in significantly higher levels of
total U.S. crude oif production than in the Reference case. Crude oil production in the High Off and Gas Resource case increases
to 16.6 million barrels per day (bbi/d) in 2040, compared with a peak of 10.6 million bbi/d in 2020 in the Reference case. In the
High Oil Price case, production reaches a high of 13.0 million bbl/d in 2026, then declines to 8.9 million bbl/d in 2040 as a result of
earlier resource development. in the Low Cil Price case, U.S. crude ofl production totals 7.1 million bbl/d in 2040. The United States
becomes a net petroleum exporter in 2021 in both the High Ol Price and High Oif and Gas Resource cases, With lower levels of
domestic production and higher domestic consumption in the Low Oil Price case, the net import share of total liquid fuels supply
increases to 36% of total domestic supply in 2040.

Net natural gas trade, including LNG exports, depends largely on the effects of resource levels and oil prices

In all the AEO2015 cases, the United States transitions from a net importer of 1.3 Tef of natural gas in 2013 (5.5% of the 23.7 Tcf
delivered to consumers) to a net exporter in 2017. Net exports continue to grow after 2017, to 3 2040 range between 3.0 Tef in
the Low Qil Price case and 13.1 Tcf in the High Oil and Gas Resource case (Figure ES5).

In the Reference case, LNG exports reach 3.4 Tef in 2030 and remain at that level through 2040, when they account for 46% of
total U.S. natural gas exports. The growth in U.S. NG exports is supported by differences between international and domestic
natural gas prices. LNG supplied to international rarkets is primarily priced on the basis of world oil prices, among other factors.
This results in significantly higher prices for global LNG than for domestic natural gas supply, particularly In the near term.
However, the relationship between the price of international natural gas supplies and world oil prices is assumed to weaken later
in the projection period, in part as a result of growth in U.S. LNG export capacity. U.S. natural gas prices are determined primarily
by the availability and cost of domestic natural gas resources,

in the High Oil Price case, with higher world oif prices resulting in higher international natural gas prices, U.S. LNG exports climb
1o 8.1 Tt in 2033 and account for 73% of total U.S. natural gas exports in 2040. In the High Oil and Gas Resource case, abundant
U.S. dry natural gas production keeps domestic natural gas prices fower than international prices, supporting the growth of U.S.
LNG exports, which total 10.3 Tef in 2037 and account for 66% of total ULS, natural gas exports in 2040, In the Low Oil Price case,
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with lower world off prices, U.S. LNG exports are less competitive and grow more slowly, to a peak of 0.8 Tefin 2018, and account
for 13% of total U.S. natural gas exports in 2040,

Additional growth in net natural gas exports comes from growing natural gas pipeline exports to Mexico, which reach a high of
4.7 Tef in 2040 in the High Oif and Gas Resource case (compared with 0.7 Tef in 2013). In the High Oil Price case, U.S. natural gas
pipeline exports to Mexico peak at 2.2 Tcf in 2040, as higher domestic natural gas prices resulting from increased world demand
for LNG reduce the incentive to export natural gas via pipeline. Natural gas pipeline net imports from Canada remain below 2013
levels through 2040 in all the AEO2015 cases, but these imports do increase in response to higher natural gas prices in the latter
part of the projection period.

Regional variations in domestic crude oil and dry natural gas production can force significant shifts in erude

oil and natural gas flows between U.S, regions, requiring investment in or realignment of pipelines and other
midstream infrastructure

U.S. crude oif and dry natural gas production levels haveincreased rapidly inrecent years. From 2008 to 2013, crude oil production
grew from 5.0 million bbl/d to 7.4 million bbl/d, and annual dry natural gas production grew from 20.2 Tcf to 24.3 Tcf. All the
AEQ2015 cases project continued growth in U.S. dry natural gas production, whereas crude oft preduction continues to increase
but eventually declines in all cases except the High Oil and Gas Resource case. In maost of the cases, Lower 48 onshore crude ol
production shows the strongest growth in the Dakotas/Rocky Mountains region (which includes the Bakken formation), followed
by the Southwest region (which includes the Permian Basin) (Figure ES6). The strongest growth of dry natural gas productioninthe
Lower 48 onshore in most of the AEQ2015 cases occurs in the East region (which includes the Marcellus Shale and Utica Shale),
followed by the Gulf Coast onshore region and the Dakotas/Rocky Mountains region. Interregional flows to serve downstream
markets vary significantly among the different cases.

1n the High Ol Price case, higher prices for crude ol and increased demand for LNG support higher levels of Lower 48 onshore
crude oll and dry natural gas production than in the Reference case. Production in the High Oil Price case is excesded only in the
High O and Gas Resource case, where greater availability of oif and natural gas resources leads to more rapid production growth.
The higher production levels in the High Ol Price and High Ol and Gas Resource cases are sustained through the entire projection
period. Onshore Lower 48 crude off production in 2040 drops below its 2013 level only in the Low Oil Price case, which also shows
the fowest growth of dry natural gas production.

Crude oit imports into the East Coast and Midwest Petroleumn Administration for Defense Districts (PADDs) 1and 2 grow from
20713 to 2040 in all cases except the High Oil and Gas Resource case. All cases, including the High Ol and Gas Resource case,
maintain significant crude il imports into the Gulf Coast (PADD 3) and West Coast (PADD 5) through 2040. The Dakotas/Rocky
Mountains (PADD 4) has significant crude ofl imports only through 2040 in the High Qi Price case. The high fevels of crude oif
imports in all cases except the High Oil and Gas Resource case support growing levels of gasaline, diesel, and jet fuel exports as
U.S. refineries continue to have a competitive advantage over refineries in the rest of the world, The High Oil and Gas Resource
case is the only case with significant crude oil exports, which occur as a result of additional crude oil exports to Canada. The High
Oil and Gas Resource case also shows significantly higher amounts of natural gas flowing out of the Mid-Atlantic and Dakotas/
Rocky Mountains regions than most other cases, and higher LNG exports out of the Gulf Coast than any other case,

LS. energy consumption grows at a modest rate over
ore crushe the projection with reductions in energy intensity
resulting from improved technologies and from
policies in place
10 U.S. energy consumption grows at a relatively modest rate
over the AEQ2015 projection period, averaging 0.3%/
vear from 2013 through 2040 in the Reference case. The

8 transportation and residential sector’s decreases in energy
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6 contrast with growth in other sectors. The strongest energy
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4 0.7%/year. Daclines in energy consumption tend to result

AMideontinent
’,Guif Coast

from the adoption of more energy-efficient technologies and
policies that promote energy efficiency. Increases tend to
result from other factors, such as economic growth and the
relatively low energy prices that result from an abundance
of supplies.
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projections. This uncertainty is especially relevant as the United States continues o recover fromthe latest economic recession and
resumes more normal economic growth. Although demand for energy often grew with economic recoveries during the second half
of the 20th century, technology and policy factors currently are acting in combination to dampen growth in energy consumption,

The AEO2015 alternative cases demonstrate these dynamics. The High and Low Economic Growth cases project higher and
lower levels of travel demand, respectively, and of energy consumption growth, while holding policy and technology assumptions
constant. In the High Economic Growth case and the High Of and Gas Resource case, energy consumptlion growth (0.6%/year
and 0.5%/year, respectively) is higher than in the Reference case. Energy consumption growth in the Low Economic Growth casels
lower than in the Reference case (nearly flat). In the High Oif Price case, it is higher than in the Reference case, at 0.5%/vear, mainly
as a result of increased dormestic energy production and more consumption of diesel fuel for freight transportation and trucking.

In the AEQ2015 Reference case, as a result of increasingly stringent fuel economy standards, gasoline consumption in the
transportation sector in 2040 is 219% lower than in 2013. In contrast, diesel fuel consumption, largely for freight transportation
and trucking, grows at an average rate of 0.8%/year from 2013 to 2040, as economic growth results in more shipments of goods.
Because the United States consumes more gasoline than diesel fual, the patiern of gasoline consumption strongly influences the
overall trend of energy consumption in the transpaortation sector (Figure ES7).

Industrial energy use rises with growth of shale gas supply

Production of dry natural gas and natural gas plant liguids (NGPL) in the United States has increased markedly over the past few
vears, and the upward production trend continues in the AEQ2015 Reference, High Oif Price, and High Oil and Gas Resource cases,
with the High Qil and Gas Resource case showing the strongest growth in production of both dry natural gas and NGPL. Sustained
high levels of dry natural gas and NGPL production at prices that are attractive to industry in all three cases contribute to the
growth of industrial energy consumption over the 2013-40 projection period and expand the range of fuel and feedstock choices.

Increased supply of natural gas from shale resources and the associated liquids contributes to lower prices for natural gas and
hydrocarbon gas liquids (HGL), which support higher levels of industrial output. The energy-intensive bulk chemicals industry
benefits from lower prices for fuel (primarily natural gas) and feedstocks (natural gas and HGL), as consumption of natural
gas and HGL feedstocks increases by more than 50% from 2013 to 2040 in the Reference case, mostly as a result of growth
in the total capacity of U.S. methanol, ammonia (mostly for nitrogenous fertilizers), and ethylene catalytic crackers. Increased
availability of HGL leads to much slower growth in the use of heavy petroleum-based naphtha feedstocks compared to the lighter
HGL feedstocks (ethane, propane, and butane). With sustained fow HGL prices, the feedstock slate continues to favor HGL at
unprecedented levels.

Other energy-intensive industries, such as primary metals and pulp and papeyr, also benefit from the availability and pricing of dry
natural gas production from shale resources. However, factors other than lower natural gas and HGL prices, such as changes in
nonenergy costs and export demand, also play significant roles in increasing manufacturing output.’?

Manufacturing gross output in the High Qil and Gas Resource case is only slightly higher than in the Reference case, and most
of the difference in industrial natural gas use between the two cases is attributable to the mining industry—